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LIX. An Account of the EffeSIs of Ele&ri- 
city in paralytic Cafes, In a Letter to 

. John Pringle, Af. Z>. F. R. 5. from Ben- 
jamin Franklin, Efq-^ F. R» S. 

SIR, 

Read Jan. 12, ^T^H E following is what I can at pre- 
»758' I ^gj^j recollect, relating to the ef- 
fects of cledtricity in paralytic cafes, which have 
fallen under my obfervation. 

Some years fince, when the news-papers made 
mention of great cures performed in Italy or Ger- 
many, by means of eleftricity, a number of para- 
lytics were brought to me from different parts of 
Penfylvania, and the neighbouring provinces, to be 
eledlrifed ; which I did for them at their requeft. 
My method was, to place the patient firft in a chair, 
on an electric ftool, and draw a number of large 
Urong fparks from all parts of the affected limb or fide. 
Then I fully charged two fix-gallon glafs jars, each of 
which had about three fquare feet of furface coated ; 
and I fent the united £hock of thefe thro' the afFeded 
limb or limbs ; repeating the ftroke commonly three 
times each day. The firft thing obferved was an 
immediate greater fenfible warmth in the lame limbs, 
that had received the ftroke, than in the others : 
and the next morning the patients ufually related, 
that they had in the night felt a pricking fcnfation in 
the flefh of the paralytic limbs j and would fome- 
times fhew a number of fmall red fpots, which they 
VoL.^o. 0.^14 • ^"P- 
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fuppofed were occafioned by thofe prickings. The 
limbs too were found more capable of voluntaijr 
motion, and feemed to receive itreosth* A iuaa^ 
£bc inibuice, who could not the fim day lift the 
lam^ hand Bom off his knee» would the xuxt day 
raife it lour or five inches, the thnd day hieber j and 
on the fifth day was aUe, but with a feeble languid 
inotion> to take off his hat. Thefe appearancea 
gave great fpirits to the patients, and made them 
hope a perfed cure ; but I do not remember, that I 
ever faw any amendment after the fifth day : which 
the patients perceiving, and finding the fhocks pretty 
fevere, they became difcouraged, went home, and 
in a fhort time relapfed j fa that I never knew any 
advantage from elcdtricity in palfies, that was per- 
manent. And how far the apparent temporary ad- 
vantage might arife from the exercile in tlie patients 
journey, and coming daily to my houfe, or from the 
ipirits given by the hope of fuccefs, enablmg them 
to exert more fixength in moving their limbs, I will 
not pretend to fay. 

Perhips ibme permanent advantage might have 
been obtained, if the ele^c (hocks had been ac- 
companied with proper medicine and re^men, un^ 
der the diredion of a ikilfiil phyfician. It may bc^ 
too, that a few great fbokes, as given in my mc~ 
thod, may not be fo proper as many fmall ones ; 
fince, by the account from Scotland of a cafe, in 
which two hundred (hocks from a phial were ^ven 
daily, it feems, that a perfedl cure has been made. 
As to any uncommon flrength fuppofed to be in the 
machine ufed in that cafe, I imagine it could have 
no ihare in the c£ki& produced i fince the itrength 
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of the ihock from charged glafs is in proportion to 
file quantity of furface of the glafs coated ; fo that 
my {hocks from thofc large jars muft have been . 
much greater than any, that could be reoeifed frotn 

a phial held in the hand, 
lam, with ^eat re^)ed;, 

SIR, 

London, YouT moft obedient Servant* 
Dec. 21, 1757. 

R, Franklin. 



LX. Ohfervatums on the late Cmei in Sep- 
tember a?id Odobcr 1757; made at the 
Hague by Mr. D. Klinkenberg : In a 
Letter to the Rev. James Bradley, £). D. 
AJlronomer Royaly and F,R.S, and Mem-' 
ier of the Royal Academy of Sctences at 
Pari& Tranjlated from the Low Dutch. 

S I R, 

Read Jan. 12, "T Hope you will be pleafcd to excufe 
«758' Jl^ the liberty, which I take, of troubling 
you with my obfcrvations on the comet, which 
made its appearance here, and in oihwr parts of Eu- 
rope, in the months of September and Odtober lad ; 
and which, according to the news-papers, was firft 
obferved the nth September by Mr. Gartner, at 
Dorlkeurtz near Drefden ; then by me, on the idth 

Qqq 2 of 
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of the faid Month, here in the Hague ; " and after- 
wards in different places. As I find, that you have 
obferved the comet, I doubt not but that you have 
done it in the moft accurate manner ; and my great 
love for this fcience induces nie to beg, tliat I may 
have the happinefs of knowing fome of your ob- 
fervations. My good friend Mr. Struyk at Amftcr- 
dam wrote me fome time ago, that he intended to 
aik the fame favour of you 3, but I have, not iince 
heard iuiy further from him. I obienred ihis oomit 
firom Septemb* i6th in the morning, until Odob- 
the iith m the morning ; and found its fituatbns,. 
tcccirding t o aa y m c &o d, « kHiom^ 

Sept. 16. at 4I). ante mer. The comet in S 10 15 with lo lo NffCb.. 

«7— I ^ — — S 14 7 938 

10 — }| — — — — — « 18 10 — 8 57 

19 — 4 — . — — • — S 22 I — .8 17 

2| — — ^346' 6 15 

23—4 — _ ^ «t 7 3^ 5*4 

25 — +f — — — — — ft 14 50 4 6 

28 — 4 — — « — ft 24 22 — 141 

6ft. I — 4J — — — — iij 2 46 — o i2Soiithi. 

4 — 4* — — — — — IB945 — I 30 

9 — 4» "~ ftf 20 20 2 \o 

n — 5 — — — — — . JU: 24 46 3 9 

But the two laft obfervations will, in my opinion^, 
differ the moft ; becaufe, wheal made them, I was in. 
fome doubt about the adjuftment of my inftruments 
and the comet was then far advanced into the morn- 
ing rays. I have, fince the month of February laft 
to the end of May, made fundry obfervations on 
fixed ftars, with a tclcfcope of 16 inches, made by 
Mr. Short 5 and witli a pendulum clock, made alter 
the manner of Mr. Graham, by Mr. VryhtlioiF of 

this 
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this place. In the months of February and March, 
by a medium of ei^ht obfervations, I found, that by 
the clock, the ftar Rigel, in every daily revolution, 
paffcd 4 min. 2^ fcconds of time earlier, in the tele- 
fcope ; and in the latter end of May I found, by fix 
obfervations, (the clodi: not in die leaft chdng^ or 
altered) on tlie ftar Spica Virginis, that diac ftar, 
in every revolution^, pimad 4 min. s-^o earlier, in 
the mat teleicope} which intervals differ pretty 
nearfyxf ificof^t of tiinefimn one Another. Wiietfacr 
this dySbrence arifes from any defed in the dock,, 
©r whether it proceeds from any fmall difference of 
¥eloci^ of the earth's motion round its axis, I would 
have been very glad to have endeavoured to find out 
by farther inquiry, had not the death of Mr. S. 
Koenig intervened, and I thereby hindered from con- 
tinuing my obfervations. The above obfervations 
were taken in the obfervatory of his illuftrious High- 
nefs the minor Prince of Orange and NafTau, C^c. &c. 
under the direftion, and with the approbation of the 
aforelaid Mr. Koenig. After the death of that gen- 
tleman, I petitioned her Royal Highnefs the Princefs 
Governefs of thcfe Provinces, ^c. that I might Jiave 
leave to continue my agronomical obfervations ; but 
as yet I have not been aUe to obtain her Royal 
Highnefs's permiflion : otherwife I would have ob* 
ferved this laft comet with more exa^nefi. - Had I 
been aUe to purfue the above-mentioned obfervationa, 
I would, for the greater certainty in regard to the 
pendulum, have made ufe of a farther precaution. 
By means of a ilove, with the help of a thermo* 
meter, I would have endeavoured to have kept the 
room (in which the clock Aood) in the winter, and 

at 
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•t all times, in the fame degree of heat it had at the 
time I made the obfervations in the fummer. I 
would alfo have daily obferved and noted the moon's 
place, at the time of the oblcrvations. Tho' this 
is but a ilight obfervation of mine ; yet I make no 
doubt, but thai in cafe, by the difeent difiinoes of 
die earth from the fun» and the difierent diibnoes 
and fituations of the moon with refped to the earth, 
and die refpedive tik&s produced by thefe cauies, 
any inequality ariies in the velocity of the dhimal 
motion of the earth on its axis, yon (who have 
made the mod fublime oUervations on the aberra- 
don of the fixed (lars, and more than any mortal 
ever did before) mufl have diicovered, and are well 
acquainted, with the fame. 

As my above-mentioned obfervations on the co- 
met appeared too incorred: to undertake a calcu- 
lation for the afccrtaining of its path from the theory, 
I contented myfelf with effecting it by a conftruc- 
tion. By this means I found, on a figure, whofe 
globular or fpherical diameter was 33^ Rhineland 
inches, as follows : 

That the comet was in its perihelion the 21ft of 
O^ber, at two of the clock in the afternoon : the 
place of the perihdion 5 degrees in Leo. The co- 
met's difbnce in the perihelion from the fun was 
ahout 34 parts, whereof 100 make the mean diftance 
between me fun and the earth. The tnclinatum of the 
comelfs orbit with the ecliptic 13 degrees ; and the 
fouthern latitude of the perihelion alfo 13 degrees: 
the aicending or north node Q 4-7 degrees in Scorpio ; 
and the comet's motion dire^ or according to the 
order of the figns of the zodiac. On this ifuppofi- 
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tion I have, for fame of the times of ohiervatiofn^ 
eftimated the apparent places of the comet, and 
found them as ioUows : 

Lmig. Lattt. 

Sept. 1 8, at 34 ante merid. In S 1 8,', and 9 deg. Noitk 

i^^^ — — — Si2 8J 

,2— 2» — — — 5t 3i — 
23 — 4 — — — 5i 7f 51 

«5— 4* — — — a>4l 4 

28 — 4 — — — a* + T »t 

Oa. 4—44 — — — III 9i — » — SonUu 
9— 4j ^ ^ . t|i9| If 

,, — 5 iKaji — jf 

The obfervations, which I have taken, to ground 
tlie neifiiremeDt on, are thole of the iifth and 23d 
of September, and of the ill of Odbber. It ap- 
pears very evident, not only from this rough calcu- 
'lation, but every other circomftance of this comely 
that it is not the iame with that in the year i68s : 
which, on certain accounts, is very defirable to be 
known 5 for both here, and in other parts of the Ne- 
therlands, there have been fome people, who have 
publiflied mere conje<5lures ; and have ventured (very 
minutely and exadlly, as they pretended) about the 
time that this comet firft made its appearance, to pre- 
did: the return of the comet of the year 1682. But by 
the above, the weaknels of tlieir pretenfions is very 
evident to all the world : whereas, if this had proved 
to be the expedted comet, they would have afliimed 
to themfelves much undue prail'e, and have pretended 
to knowlege even fuperior to tlic every-where much 
celebrated Newton and Halley. 

It appears alfo probable to me, that this comet is 
none of thofe already calculated, or brought upon a 
liil, by Meffieurs Halley and Stniyk. It is fomewhat 

remarkable. 



[ 488 ] 

remarkable, that the line of the nodes is almoft at 
right angles with the long axis of the cUipfis j which 
correfponds nearly with the comets of the years 
1580, 16S3, and 1686: but thofe had their peri- 
helions northward of die ecliptic ; whereas the peri- 
helion of the iai^ yrhich we have latdy feep, was to 
the fouthwani of iht ecliptic • 

I have the hcfnpur to ulbfcfibe myfclf, with the 
moft perfed edeem he you* and your liibliine Ihidies, 
very rapcdfully; * 

sir/ 

Your very humhle and obedient Servanc; 
^'^tysj! D. Klinkenbcrgi 



Jtff" E^yft^e, from %at (A- 
, Jerved at Plymouth, between the jth and 
. x\tb o/]uly 1757. By Afr. John Smea- 
ton, F.R.S. -11 ^ 

' 'sir, ■ ■ ^ ' 

/^N the reading of Dr. Huxham*$ 
* letter at the kft.i9eeting, fome ob- 

fervations occurred to me, concerning the dificrent 
temperature of the air, which I had obferved at the 
Edyftone, from what had been obferved by the 
Poi^nc at Fiymol^h9. be^eeu^thK 7th and J4th of 

■ July 
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luly laft : which having been defired by fome tnem- 
bers to be put into writii^ I beg leave lx> troubto 
jou with the following. 

Edyftonc b difUot from Plymouth about ttf 
mSes, aod witbotrt ihd iMu^mds of the Sound 
•boot ii« 

The 7th ami Ith vmc not ranuurkableitBdhrADiie 
fer httt cold: die wttftber ?ehr moderatei 
widi a fiffA bMew at eaft 1 whioh aOoiwed «• td 
#oik ttpQo the iDck bodi dajff^ whoa the tids 
firved. 

About fl)idA%ht, between the 8th and 9th, the 
wind being then hdh at eaft» it was roliarkabljr 
cold for the ieafon, as I had more particular occafion 
to obferve, on account of a diip that was caft away - 
upon the rocks. The wind continued cold the pth 
all day ; which was complained of by fome of the 
Ihipwrecked feamen, who had not time to fave their 
cloaths ; and fo frefh at eall^, as prevented our going 
near the rocks^ or the wreck ; and fo continued tiu 
Sunday the 1 oth ; when, feeing no profpcdt of a 
fuddcn alteration of weather, I returned to rlymouth 
in a failing boat, wrapped up in my thick coat. As 
Iboa as we pot widun the Jicadlands» I ooiild per* 
tan iht wmd ti> blow ceofidcrably warmers but 
Bot lb wann as t» flbake inj stat oeat rnaSy* 
H awM IhmI tr cHudt oaffiifle* tn tfait * n * 5t wr I went 
liooM^ to the. mat obniihnientof the lamlljr to fee 
ne 16 wrapped up, when they were oolnplauiiiie 0^ 
the exceflive heat ? and indeed^ it was not long lie- 
fore I had reafon to join in their opinion* 

This heat I experienced till Tuefda^ the lath, 
when I again went off to Hca, wherel toond tbe ;air 

y ai,« 50. R r r vcfj 




following remarks, viz. *' This evening's tide" (from 
6 A. till 12 A.) the wind at eail, bat moderate, 
with frequent flaihes of lightning to the foath- 
ward. Soon sfter we got on bboid the ftore- 
'* veiTel, a fquall of wind aroie &om the ibuth-weiV 
^ on a fuddcn, and continued for about a nunote ; 
^ part of which time it Uew £0- hasA, we expeded 
^' the mafts to go by the board : after which it was 
** perfedly calm, and preftntfy ate a keeze re- 
*• turned from the eaft." 

• And in the journal of the 14th rs entered, This 

morning^s tide" (viz. from 1 M. to i A.) the 
f* air and fea quite calnr." 

Hence it appears, how differcat the temper of the 
air may be in a fmall diftance ; and to what imall 
ipaces fqualls of wind are fometimes confined. 

It may not be amifs further to obferve upon this 
head, that once, in returning from Edyftone, having- 
got within about two miles of the Ramhead, we 
were becalmed j and here we rolled about for at Icafl 
four hours i aad yet at the fame time iaw veflcls, 
not above a kagoe fiom us, goin^ oufc of PJjrmontb 
Sound with a fiefli of wind, whofe diredaon waa 
towards m, as we could ch&nc froqa* the trim oT 
their fails I and » we oorfdves experienced^ after 
'we got into it by tackbg and rowing. 

lam, Sii^ . • 



yittniv»]*t'lm Court,. 



Your noft humble Senranti 

J. Smeaton. 



LXiL 
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« 

LXIL yln Account of the Earthquake felt in 
f^the Ifland of Sumatra, in the Eaft-lndics, 
" November and December 1756. In a 

iMtir from Mr. Perry to tU Rga. Dir. 
i ' Stukeley, JateJ at Fort Marlborough, in 

the IJland of Sumatra, Feb. 20. 1757. 

Communicated by tha^ Rev^ Wm. Stukeley, 

Read Jan. li, /-T^ H E earthquake at JUdxiD, which 
* X g*vc ^ *n account of, was 

certainly the moft awful tremendous calamity, that 
has ever happened in the world. Its efFeds arc ex- 
tremely wonderful and amazing; and it fcems, as 
you obferve, to have been felt in all parts of the 
globe. On the 3d day of the fame month the earth- 
quake of Lifbon happened, I felt at Manna ( i ) a 
violent Ihock myfelf j and from that time to the 3d 
of December followine I felt do lefs than twelve 
difierent fliocks, all which I took an exad: account 
of in my pockct-hock* Since which we have had 
two very fevcrc earthquakes, felt, we believe, through- 
out this ifland (2). The walls of (3) Cumber- 
land-houfe * were greatly damaged by them. Salop- 
houfe^y my own (formerly Mr. Mafle/s), the houies 

- ( I ) Manna lies about 50 miles to the rouihward of Marlborough, 
(a) The ifland of Suibatn b between 7 and 800 mUei long 
from north to fouth. 
(3) CumbcrUnd-boufe is a new weU>buik hoiife Ux the gpm- 

nor of the place. • • • » • 

R r r a ^ of 
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of Layc (4) and Manna, were all cracked by them ; 
and the works at the fugar-plantation (f) received 
confiderable damage. The ground opened near the 
qualloe (6) at Bencoolen, and up the River in fcveral 
places J and there ifliied therefrom fulphurcous earth, 
ami Wffe quantitkB cf water, fendiog forth a moft 
kiriffipMH^^ (9) was 9Mch cnudked 

aM^ Wtt^m^ri^liiti^AM d(»fim (%) « 

Tfiefa M IB Hit M llipl»^na( J|9ve cooie ^ onr 
kooiHeges but, it is feafboabktftftfpo^ Mt^clt 
the damagCj^ that has happened vy^^jnrillMid^ , 

IIH IIi lAHJtMO llI .il > U ,'."1 X . • » 

LXIII. Qmeming the Fail of Water unda^ 
Bridges. ByMr,l.Rfibatfon,F.R.S. 

l«td Jan. i9» QOME time before the vea^ 124101^ 
. ^® pTpbleip about the fafl of water, 
ojz^pne^ b;^ the piers of bridges aori»6. a river» 
was much talked of at London, on account of the; 
f^U that it was fuppofed would be at the new bridge 
to be built Wcfwinftcr. In Mr. Hawkfmore's and 
Alfvi«4b^yf>.|MMnpH<^> ^ ^OfVm pi43tli^ed in 



(4) Laje hoHfe or hSory m about 30 mtlet to the north^rard of 
Murlborough, and Maooa hovfii o«*ftdoiy 6ity mtlis to th* ibut^ 

(5) The fugar-plantation is fire or fix miles from MarlboM^gPi^ 

(6) The §mJUt is the country word for a river's mouth. 

(7) Poblo Point lia about three leagues t» tfat fovtismi^ 

MarlboiXMi^. 
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ty^6y tnd the latter in 173^ the refiilt of Mr. Lt- 
belye'a computations was given : but neither tJie in- 
vcftigation of the problem, nor any rules, were at 
that time exhibited to the public. 

'Id the year 1742 wa» fiibffiBdl O^mfinei^ edHibife 
cf yiaoq^s Tables; ia TOch» among tht'ttitttifk* 
fSistt prefixed' to ihcmr fytoc of t3l ut- fifes' of tnole 
taUM'ciriwn up by the late WHKaor Jones, E% 
dtece esB two examplea,,* ooft Ihewiog. how to conw^ 
pdtB the fall cf water at London-Bridge, and the 
other applied to Weftminfter- bridge : but that ex- 
cellent mathematician'stinveftigation of the Fttle» h9 
which thofe examples were wrought,. was not prmfeo, 
akfao' he communicated to feveral of his friends copies 
thereof. Since that time, it feems as if the problem 
bad in general been forgot, as it has not made its ap- 
pearance, to my knowlege, in any of the fubfequent 
publications. As it is a problem fomewhat curious, 
tho' not difficult, and its folution not generally known 
(having fecn four different lolutions, one of them> 
very imperfe^^, extradted from the private books of 
an office in one of the departments of engineering in 
a neighbouring nadon), I thou^ it might gi^ ibme 
eAtertainment to ik» ofirioM^iB iM^ malicfi, if the 
whole procefi were fNibliflied. In tho Mowing in- 
YdftigatKM), nitK^theftmo^diM!.JoiMri^ ttthe 
dcmonllralioiia of the principka-tkeicm uMaofieaiod 
IV ki wonting, they aie here otleaiplei l» M 

Pr I M C I P L X 11 

I, A heavy Bod^^ that in the frft ficttd tf time hm 
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locityt thaty moving uniformly ihere^tb, will in 
- the next fecond of time move the length of feet* 

II. ^he fi^ces run ibrp' Sy falUng hodln jort propor^ 
fytimilio ont anotber-m,^ fyuaret of jkmr lafi or 
,. acquired vtj^ties. 

{ . fTM^ IVfo prmdples |tfe,j4i;9Aqn%|^ by the 
. imter>-|0» ipcchaDjcg, , 

III. Water forced out of a larger chanel thro* one 
or more fmaller pajfages, will have the flrearm thro 
thofe pajfagei contra^ ed in the ratio of i^to ii. 

This is Ihewn in the 36th prop, of the ad book 
of Newton's Piincipia. 

IV. In any fiream of water , the velocity is fucb^ as 

" iomtld be acquired by the fall of a body from a ' 
^ 'height above the furjace of that Jiream. 
This is evident from the nature of motion* 

V. lihe velocitici of water thro* different pajfagei of 
. the fame height^ are reciprocally proportional to 
ijhtir-.bromMs, 

9 FoTy tt fofBC iJam, the water muft be delivered 

'»oa &ft/M lit comes.} plhccwiie the boupds. would 

• ibs*owi4owed. • 

At tbititime; the fame quantity, which in any 
time flows thro' a fedion in the open diaoel, is 

-deiiwrcdb In. e()ual jbea^ thro' the, narrower paf- 
&ges ; or the momentum in the narrow pa(I|g^ 
muft be equal to the momentum in the open 
chanel ; or the re(5langle under the fe<5tion of the 

' narrow pafTages, by their mean velocity, muft be 
- -equal to the redangle undej* the f^i^tiQA pf the 

, open chanel by its mean velocity. 

Therefore 



Digitized by Google 



[ 495 ] 

Therefore the velocity in the open chanel is to 
the velocity in the narrower paffages, as the fec- 
tion of thofe paiTages is to the; fedion of the open 
• chancL - 

Bat t|ip.. heights in bo^h ie^ons hclng cqud, 
die &€dota m diiedly as the broKltfas $ 
Cioilfeqilcntly the vcloQ|je» reciprocally 
r the bfoadms,. 

■ - • . 

VI. In a running Jiream^ the water ahovf any $^ 
faciei put therein mU rife to fucb a height, that 

. by its Jail the fiream wutf hi dt/ 'ebargid 41 faji a$ 
it comes* 

For the fame body of water, which flowed in 
the open chanel, m«ift pa& tbrp' the paijages ingde 
^. hy the obftacles : 

And the narrower the paflagcj, th^ fwifter yf'iii 
be the velocity of the water : 

But the fwifter the velocity of the water, the- 
greater is the height, ixom whence it has d&- 
fcended ; . , 

Coofequeptly the obftades* whfch contra^b tiie* 
cfaanel, caiife the water to* ri^ againil them* 

But the rife will cxafe^ when, ue water .can runr 
off as faft as it comes t 

And this muft happen,, when, by the ftdl be* 
tween the t«bilacles> the :water will acquire a ve* 

• tocily -in a leciprocal proportion to that in the 
; open chanel as the breadth of the open chanel is> 

• to the breadth of the narrow paiiag|M« 

VII. Tl^e quantity of the fall caufcd hy an ohflacle in 
a ruimiagfiream iisntajured Jfy tj^t difftrence he-^ 
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tween the heights f<ilkn from to a<:quire the *oeloci- 
ties in the narrow ptij] ages an J open chmel, 

For jiift above tke the velocity of the {b-eam 
Is fuch, «8 would be acaoired' by a body falling 
Apm a kei^ higher Am Ao Mmt of the 
inter: 

. Aiid«ttefifli tlie tdocity eTdto Untm h 
Inch, it would be «a|aiicd bv the ftft «f a My 
fiom t hetgfat oMire elevated tnaa the top of thie 
V falling Ibeam ; and 0u«<H(imMV dte leii ftU il 
->lers thttt ^bis height 

Kow as the Aretcr. conies to die fall witli a 
velocity belonging to a fall above its furiioe ; 

Confeqaently the height belonging to the velo- 
city at the fall mud be diminished by the height 
belonging to the vcloci^* with whkbtfae Amm 
anives MX the £U1« 

P R O B L B M, 

In a cbanel of running water^ wbofe BreaM is ccfh- 
traSled by one or more ohftacles^ the breadth of 
ihe chaneLt the mean velocity of the whole Jiream, 
and the breadth tf the water-way between the ob^ 
flacks being given \ To find th< quantity of the 
fall occafioned by tbofe obftetcies^ * 

Jxtiflslxcaddiof the chaael in feet 

« SB ineui wiedly of the water in ftit per ftc. 
COB tveadth of die watcMVtj between, tfie 
ohftadets 

Now 35 : 31 :: <: : c the water-way con* 

H^Qjt/L PrimifkUh 

And 



Uiyitizeu by v^OOglc 



r 497 ] 

And — — v the vdoc, per fee. in the 
as 

water-way between the obftadcs. . . Princip. V. 

Alio la^ : vv :: : ^ the height fallen to 

acqnire the vel. v. I. ^ II. 

And Til' : X vi; :: : X - the height 
aicj aid 4' ^ 

fallen to acquire the vel. ^ v I. & II. 

Then^'x- — - is the meafoie of the ftU 

2Irl 4a 4a 

required VII. • 

Or 19* —I x^it anile, by which the £dl may 

be readily computed. 
Hece a ^ i6,o8pp feet and = 64,35^6. 

£zAMPi.E I. For Landon^Bridge. 

By the obferva^s made by Mr. Labdye in 1746, 
The breaddi of the Thames at London-bridge is 
926 &et \ 

The fum of the water-ways at the time of the 
greateft M is 256 feet ; 

The mean velocity of the ftream taken at its fur- 
face juft above bridge is 33- feet per &cond« 

Under almoft all the arches there are great num- 
bers of drip-ihot piles, or piles driven into the bed 
of the water-way, to prevent it from being waflied 
away by the fall. Thefe drip-fhot piles conlide- 
rably contrad: the v^^atcr-ways, at leaft { of their 
meafured breadth, or about 39^ feet in the whole. 

Vol. 50. Sff So 
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So that the water-way will be reduced to 1^6^ 
feet. 

Now b s= 926; c == i^6\; 't; s= 3ff J 4^ =a 

Then iff ^ £11^ ^ i.do532 
mi 4130 *'* 

And ^^005^* =5 3 1,4. 1^6 i and 31,41^6 — 1=: 

Then 20,41^6 x 0,1 5581 = 4,739 feet, the fall 
leht after. ' 

By the moft ezad obfervatioAs nude about the- 
year 1736^ the meafiire of the £di was 4 feet 9; 
inches. 

Example fl. For Wejhninjfer-^ridge^ 

Altho' the breadth of the river at Weftmlnfter- 
hridge is 1220 feet •, yet, at the tiinc of the grcateft 
fall, there is water thro' only the thirteen large arches, 
which amount to 820 feet : to which adding the 
breu/kh of the twelve iiucrmcdiate piers, equal to* 
1 74 feet, gives P94 for tlic breadth of the river at 
th/it time : and the velocity of the water juft above 
h idge (from naany experiments) is not greater thaa 
2^ feet per fccond. 

Here b ^ 994 ; c = 8ao jv=r2iri 4tf=s 64,35^6.. 



M 248CO 
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And 1,443'* » «^8> t Aad 2|08t 1 «f t»o8« 



2S 
21 ( 



k2 

I. 



8i * • . 8l 



0,0786. 

Thea 1,082 x o.o/Sd 0,084 feet, tbe (aU 

(ought. 

Which is about i inch; and is about half an 
inch more than the greateil fail obieri^ed by Mr. 
Labclye. 



LXIV. An Account of tbe Earthquake in 
the IVeft Parts of Cornwall^ July 1 5 
1757. By Rmv. William Bwlgfe, 
M. A. F. R. S. Cmmumeated ly the Rev^ 
Charles Lyttelton, LL,D, Dean of Exc- 
tEXf F9 IL 

KMd Jta. 26. N Friday the 15th of July, 1757. 

"75*« a violent fliock of an earthquake 

was felt in the wcftern parts of Cornwall. 

The thermometer had been higher than ufual, 
and the weather hot, or cakn, oi- both, for eight 
days befi>re; wind eaft and north-eaft. On the 
14th in the maraiog, this wind ihifting to the fouth- 
vrdk^ the weather calm and bazy, then was a 
Hnamt, ThfcatoiMKmlwnr'aBd6ky wiod nof^ 
mi. The btromfttr mmotdf high, but the 

Sffa .00 
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. On the 1 5th in the morning, the wind frefli at 
north-weft, the atmofphere hazy. Being on the 
fands, half a mile eaft of Penzance, at i o A. M. 
near low ^ater, I perceived on the furface of the 
fands a very unufual inequality : for whereas there 
are feldom any unevenneffes there, but what are 
made by the rippling of the water, I found the fands, 
for above i oo yards fquare, all full of little tuberclei 
(each as large as a moderate mole>hill), and in the 
middle a bkck fpeck on the top, as if fbmethiag 
had iflued thence. Between thefe convexitiet wen 
hollow ba(bn8 of an equal diameter. From one of 
theie hollows there iflued a ifax>ng ru(h of water; 
about die bigncTs of » man's vtnik, never obierwd 
there before nor fince. 

About a quarter after fix, P. M. the ficy du^y, 
• the wind being at weft north- weft, it fell quite calm. 
At half paft fix, being then in the fummer-houfe at 
Keneggy, the feat of the Hon. J. {larris, Efq^ near 
Penzance, with feme company, we were fuddenly 
alarmed with a rumbling noifc, as if a coach or 
waggon h:id pafied near us over an uneven pavement ; 
but the noife was as loud in the beginning and at the 
end, as in the middle ; which neither the found of 
thunder, or of carriages, ever is. The faih-cafe*. 
merits jarred : one gentleman thought his chair 
■nicvtd under him; and the gardener, then in the 
dwelling houfe (about an hundred yards diftam ^om 
us) fek the ftone fNivemait of tiie foom>he was In 
ihove very ienfibly. 

In what place the (hock began, and whether prd^ 
greffive or inftantaneous m the federal places waere 
it was felt, is uncertain, for want of accun^ly ds*> 
^tennining the precife-poiBt of time in diftant places. 

The 
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The fhock was not equally loud or violent. Its 
extent was from the ifles of Scilly eaftward as far 
as Liflcerd, and towards the north as far as Camel- 
ford i thro' which diftrid: I fhall trace it, accordiDg 
to the beft informations I could procure. 

In the ifland of St. Mary, Scilly, the (hock was 
violent. On the ihores of Cornwall, oppolite to 
Scilly (in the pariib of Senan, near the LandVend) 
the noife was . heard like tSbat of a fpinning- wheel on 
a chaoiber«floor. Below ftaitt there was a cry^ that 
the hottie was (haktng ; and. the hrafi paas and pew< 
ter rattkd one ^gainft another m fevcral houies m the 
£uneparifli. In the adjoining pariQi of St. Joft, two 
young men being then fwimming, felt a ilrong and 
very unuTualagitation of the fea. In the town of Pen-* 
zance, in one houfe the chamber-bell ningf in an- 
other the pcwtrr plates, piaced edgeways on a (hel^ 
ihifted, and ilid to one end of the fhelf : and it wae. 
every-where perceived more.otr leis, according as peo« 
pie's attention was engaged. 

At Trcvailer, the feat of William Veale, EfquirCy- 
about two miles from Penzance, the noife was heardy. 
and thought at firft to be thunder : the windows' 
Ihook, and the walls of the parlour, where Mr. 
Veale fat, viiibly moved. The jarring of the win-' 
dows continued near half a miaute ; but. the motion^ 
of the walls not quite (6 )oagi and fome mafons,. 
heing at work on a oontigaoas new huUding, the up* 
right poles of the feafUds ihookfo violently, that,, 
to fear of falling, they laid hold on the walk, 
which, to their ftill greater furprize^ they found agip^. 
tated in the £une manner. And a perfon preient, 
who was at London at the time of the two (hock» la 

thr 

4 
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thi year 1751, thought this (hock to refembie the 
fccond, both in degree and duration (i). 

• At Marazion, the next market-town eaft of Pen- 
zance, the houfes of feveral pcrfons (hook to that 
degree, that people ran out into the ilreet, leil th& 
faMiet ihouid fall upon tiieinu ^ 

uila dM bocdtrii of Stlvoy on die north fea, fix 
ilfin nociihof reMnai(' tlie fliock ww lb victoit/ 
tlMt a genlleniiii, whA hid been it LMbon durmf 
tend ihockt, itid, that dm exceeded all he had 
flMt with, except tfatttCQ die jft of November 1755, 
^B^ fatal to that city. 

( At Tehldy» the feat of Francis BaiTet, Elq; the 
PDoms {heok» and the grounds without doors wete 
obferved to move. The fhock was felt fenfibly at 
Redruth, St. Columb, Bod man, 6fr. along to Ca- 
melfbrd, which is about 90 miles from the ille of 
Scilly. From Marazion eaftward it was felt at feve- 
ral places in like manner, as far as Loflwythyel ; but 
at Lifkerd, about ten miles eaft of Loftw)-thyel, it 
was but faintly perceived, and that by a few perfons. 
It was flill lefs fenfible at Loo and Plymouth, 
fcarcely fufficient to excite curiofity or fear" (2). 

• The times of its duration were various. At Ke- 
jieggy we thought the noife could not have laibd 
fibore fix feoondi 1 at Tievailer, not two milei di» 
ftMtlodie weft, kwat thought to have kfled netr 
half a ttinate s m the parifh of Gwynier half a mi- 
snte} at Lui%van» tfaiee milet can of PenzaDoe» 
die aoifewaa rather longer than half a mhmtcs but 



(0 Lcitff ftioiiiWilliim Vede, Efqi 
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tBe (haking felt in tlie garden, and obfervcd in the- 
iLOufes, rtiort and momentary. In Gcrmo great Pin- 
work, feven miks eafl of Penzance, it laired only ^ 
few ibcoods ; but in the ifles of Scilly it was com,* 
poted at 40 fecondsr 

Tbm wtt tfab earthquake 1^ in towns, houies^ 
and grounds r adjacent » but Ml more partkularlj' 
ififmmg in our minesy whooe there » ]e& tctoff^ 
iind confequently a greater dread from the tremors. 

the earm. 

In Camorth adit, in the parUh o£ Sl Jiid, thcr 
ihock was fenfibly felt 18 £itliom deepi. in the.mia^ 
called Bofcadzhili-downa* n^ore than )o fkthom. 

At HueUrith nMne, in the pariih of Lannant, peo- 
ple faw the earth move under them, firft quick, thea 
in a flower wavy tremor j. and the ftage-boards o£ 
the little winds os. Uiaits fathom de^ were pes^ 
ecived to move. ; 

Jn Herland mine, commonly called the Manor,: 
19 the pariih of Gwynier, the noiic was heard 55^ 
and 60 fatiiom deep, as if a ituddlc (3) had broke,, 
and the deads (4) were iet a. vaaum^- It was flothingt 
hi^e the noife of thunder. « , * 

In Chace- water mine the iame npife was heard, 
at Jcnft 70 fathom ander thft fitt&ec;. 
- At HneUndi imne, near Godolpfaifty. il» B«ft 
win iecminglv' underaeath. I fisk (fays the xliredof • 
of .miw> the earth aofc under me-wkh a 
podigiow fwi^ and- apparcatlf horismntal tremors 
4» cootiooanoe was but £oit n. lew feoondaoftuas^ 
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not like thunder, but rather a dull rumbling even 
found, like deads running under ground. In the 
fmith's fhop the window- leaves fhook, and the flat- 
ing of the houfe cracked. The whim-houfe fhook 
fo terribly, that a man there at work ran out of it, 
concluding it to be falling. Several perfons then in 
the mine, working 60 fathom deep, thought they' 
found the earth about them to move, and heard an- 
uncommon noife: fome heard the noife, and ^t no 
trcmior ; others, workine in a mine adjoining called 
Hnd-brcag, were fi> fii^tcned, that oiey nlled to 
tiieir companions above to be drawn up from the 
bottoms. Their moor-bouie was fliaken, and the' 
padlock of their candle-cheft was heard to fbike 
again (1 the Naples. To (hew, that this noife pro- • 
ceedcd firom bebw, and not fbom any concuflion in 
the atmofphere above, this very intelligent captain of 
the mine (5) obferves, from his own experience, 
that thunder was never known to affed the air at 60 
fathoms deep, even in a fingle fhaft pierced into 
the hardeft ftone ; much lei's could it continue the 
found thro' fuch workings as there are in this mine, 
impeded in all parts with deads, great quantities of 
timber, various noifes, fuch as the rattling of chains, 
fri(5tion of wheels and ropes, and dafhing of waters ; ■ 
all which mufl contribute to break the vibrations of 
the air as they defcend : and I intirely agree with 
thisr gentleman's condhidbn, that thunder, or any ' 
other noifes from above in the atmofphere, could not 
be heard at half the depth of this min^. Thiathere> * 
fSore could be no other than a real tremor of the earth, 

t 

(j) Mr. J.Naolcanow. ' 

attended 
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intended with a noife, owing to a current of air and 
vapour proceeding upwards from the earth. 

I do not hear of any pcrfon in thofe parts, who 
was fo fortunate as to be near any pool or lake, and 
had recolledtion enough to attend to the motion of 
the waters j but it may be taken for granted, that 
during the tremors of the earth the fluids muft be 
more afFe<Sbed than the folids : nay, the waters will 
apparently be agitated^ when diere is no motion of 

as was the cafe of our poods 
and lakerwaters ki moft parts of Birttain on tfic lil 
of Hovemfaer i / f f . Wiienoe thb happens is -diffi- 
cult to iky: vmdicr die earth's boibm undergoes at 
foch times a kind of refpiratbn, and alternately emits 
and withdraws a vapour thio* its moft porous parts 
fufficient to agitate the waters, yet not fufficient to 
ihake the earth ; or whetlier the earth» during the 
agitation of the waters, does took and vacillate, tho' 
not fo as to be fenfible to man^ is what lifaaUleave 
to future inquiry. 

Earthquakes are very rare in Cornwall. This was. 
but of fhort duration, and did no harm any-where, 
as far as I can learn } and it is to be hoped not the 
fooner forgotten for that reafon j but rather remem- 
bered with all the imprefTions of gratitude fuitablc to 
an incident fo alarming and dangerous, and yet ib 
iooffeniiye. 
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itXV: Sme Obfero^thm upm the Sleep of 
Plants ; and an Account of that Faculty^ 

which Linnaeus calls Vigiliae Florum ; nxith 
an Enumeration of feveral Plants^ which 
■ tire fubjeB to that Law. Communicated 

Skhaid Bikiiey of Ldoeftcr* 

9mA 1*9.*^ A CoClaaiidFtorMrAIpiM,wllbbolib 
'^'^ xV ^fffJtt near ttio coAdufion cti&a 
XV^k G<iitMry> arc^ I believe, the firil, who lecofded 
that no^rnot ckatige in the leaves of plants, which 
has iince been called Jbmnus. It is an oblervalio|t 
uideed as Mm Pliny's tinxe, that ^ leaves of tre- 
iiU itffinie an erad utuadoA ( i) tipoo tlie comii^ o# 
Aorms. The iame is obiervable of bur wood^fdrreli; 
and Linnetis adds, of almoll all plants with de- 
clinated flamina (2). In the Trifolium pratenfe al- 
bum C. B, or common white-flowered meadow tre- 
foil, it is (o obvious, that the coinmon people in 
Sweden remark^ and prognollicate the coming of 
tempefls and rain from it. 

The examples of ileeping plants inAanoed by Al- 
pious ace but §tvf. That author fays, it was com- 
mon to (everal Egyptian fpecies ( 3 ) ; but fpecifies only 
tiie Acadae, Abrus, Abfue^ Seiban, and the TamariDd- 



(i) 'Hilbliiifn quo<iiie iiAonefiNW«t 6iGa contra tempctotem 
fubrieere certum eft. Hift. Nat libt amiw cap. 35. 

• (2) Flor. Lappon. p. 222. 
(3) Profp. Alpin. de planus .^gypti, cap. 1 a 

tree. 
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property in the Pfeudp-acacia Americanfi. From 
diat time it has remain^ almoft )initoti€ed» ^ Un^ 
naeus, ever attentive to nature's works, difibovered 
that the fame affair was tranfaded in many other 
plaots i and his obfervations have furni£hcd us witti^ 
numerous and obvious examples thereof. Mr. Miller 
mentions it in the McJic/'igo arborea Lin. Sp. PI. 778. 
and we may add to the lift two other conimon plants 
not mentioned by Linnjrus : thcfe arc the Pba/?o/us, 
vulgaris, common kidney- bean j and the Trijoliuin 
pratenfe purpureum majiis^ or clover-grafs : in both 
which thfs nodurnal change is remarkably difplayed. 
Doubtlefs the fame property exifts in numberlefs other 
ipecies j and future obfervation will very probably 
confirm Dr. Hilfs feotiment, that no plant or tree 
•* is wholly unafieAed hy it.'' 

It is now more than twenty years fince Linnsras, 
lirft attended to tfaSs quality In plants. ' In- his ¥kftL 
JjafpomcCy when fpeaking of the TrifeHvm pratenjk 
alMintf as above-mentioned, he remarks, that tho 
leaves of the Mimoia, Cadia, Bauhinia, Parkioibnia» 
Guilandina, and cithers, in affinity with. them, were 
fubjoA to this change in the nizht time : and he had 
then carried his obfervations (o far, as te And, that 
heat and cold were not the cawfe of this quality j 
fince they were alike influenced by it when placid 
in ftoves, wliere the temperature of ihe air was al'^ 
Ways the fame. 

The merit of reviving this fuhjetil is therefore due 
to the illuftrious Swede ; and tiie naturalift is greatly 
indebted to him for fo far extending his obfervation^ 
thereon. ' J 

T 1 1 a The 
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The fubjedt of the fomnus plantarum caruiot but 
be highly entertaining to the lovers of natural know- 
!ege : and' Aich, I apprehend, cannot be lefs enter- 
tained widi that ftciuqr» IHA^ Uonsiis calls vigiliaf 
fmwn% of which wte (hall give a brief account 

Ptevious tor our estilanatibn of this afiaar it is pro- 
per to obferve, that ohe flbwers of moft plants, after! 
diey are once opened, continue fo n^ht and da]r»* 
until they drop off^ or die away. Several others^ 
which iiittt in the night-dme, open in the morning 
either fooner or later, according to tlicir refpcdtive 
fituation in the fun or ihade, or as they are influenced 
hy the manifbft changes of the atmofphere. There 
are however another clafs of flowers, which make 
the fubje<5t of thefe obfervations, which obferve a 
more conftant and uniform law in this particular. 
Thefe open and fhut duly and conftantly at certain 
and determinate hours, exclufive of any manifeft 
changes in the atmofphere^; and this with fo little 
variation in point of time, as to render the pheno- 
menon well worth the obfervation of all, whofe tafte 
leads the^i this way. 

This ^vqulty in the flo^m of plants is not aTto-^ 
ftill^'a new ai(covcry ; but we are mdebted to the 
niiie hand* for additional obicnrations upon this head 
fikewife. It is ib manifeft in one of our common 
EngUfh plants, the Tragopogon luteumy that our oouuf 
try^ people long fince call);d Itjobn-go-to^be^i'mm. 
Linnzus's obfervations have extended to near fif^ 
fpecies, which are fubjedt to this law. What we 
find principally" upon this fubjcdl is in the Pbilofopbia, 
Botanka^ p. 273. We will enumerate thefe plants, 
and mention tlie time wlien the flowers open and 
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(hut, that thofe, who have opportunity and inclina- 
tion, may gratify thcmfelvcs, and probably at the 
fame time extend this branch i)f botanic knowlege 
ftOl toiler. 

It is proper to obiervc^ that as thefe oblervatioos 
were made b^ Linnsras in the academical garden at 
l^al» whoever repeats them in this country wilL 
very probably &idf that the differeoce of dimaie will 

occauon a variation in point of time : at leaft this 
will obtain in fiome fpecies, as our own observations 
have taught us i in others the time has correiponded 

very exadtly with the account he has given us. 

Whether this faculty hath any connexiba with 
the great article of fecundation in the oeconomy of 
flowers, I cannot determine : in the mean time it is 
not improbable. Future and repeated obfervations, 
and well-adapted experiments, will tend to illulirate 
this matter, and it may be lead the way to a full ex- 
jplanation of the caufe^ 

1. Anagallis Acre phcenicco C.B. pin. 2f2. Rali 
Syn. p. 282. Anagallis arvenfis Lio. Spec, plant, p. 
148. The MkU PtmperneL The flowers of this 
plant open about eight o*'clock.rh the morning, and 
never dofe till paft noon. This plant is common, in 
kitchen*g^ens and in' corn-fields^ and flowers in 
June, and continues in flower three months.. 

2. The Anagallis csrulea fialiis binis ternifve ex 
^dvetfonafcentibusCB. pin. p. 252..RaiMlifl. Plant, 
p. 1024. Anagallis MoneUi Sp..|^lant» 1 48. Blue^ 
Jitmered Pimpernel with narrow It^aves.,. The flowers 
of this plant obferve nearly the fame tiinc In'opening. 
and Shutting as the foregoing. 

3. Con- 



3. Convolmlus peitgrinus caerulcas folio oblongo 
C. B. pin. 295. Convolvulus tricolor Sp. plant. ij8. 
Liittte blue Convolvulus^ or Bindweed. This opens its 
flowers between the hours of five and fix in (he 
morning, and lliuts them in the afternoon. 

4. Phalangium parvo flore ramofum C. B. pin. 29. 
■Raii Hift. PI. 1193. Branched Sptderivort with a 
Jmall jltnver. Thefe open about feven in the morn- 
ing, and clofc between the hours of tJiree and fpur 
In the afternoon. 

f . Lilium nibnim AfphodeTi radios C. B. {mo. 8o*' 
Hemerocaltis fiilvus Sp. pi. 324. ^tbt Day £My* 
The flowers open about five in the morning, and 
ihut at (even or eight in the evening* ' 

6. Plantaeo aquadca minor. Park. 1245. Rail 
Syn. if 7. AliTaia ranunculoides Sp. pi. 34^. Fl. 
Suec. 2. N**. 325, The lejfer Water-Plantain^ during; 
its flowering-time» only opens its flowers each dayf 
about noon. » * 

7. Caryophyllus fylveftris prolifer C. B. pin. 209. 
Raii Syn. 337. Dianthus prolifer Sp. pi. 410. PrO' 
I'lferom Pink. The flowers expand about eight in 
the morning, and clofe again about one in the after- 
noon. 

8. Spergula purpurea J. B. III. 722. Raii Syn. p. 
5f 1. Arenaria rubra. Sp, pi, 423. Purple Spurrey, 
Thefe expand between nine and ten in the morning, 
and clofe between two and three in the afternoon. 
This little pfont is con^mon among the com in Tandy 
Ibils, and i|dwers in Jane. 

. 9. Portulaca latifojia iativa C. B. pin. 288* Por- 
tnlaca dl^tlicea Sp. pi. p. 445. Conmon Purflain^ 
opens its flowers about nine or ten in the morning, 
and doles them again in about an hour's time. 

10. Fi- 
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. -10. Ki(K)ide» Afrlca|uu^^-foUo p]tiili^i& uidalato 

inici& argentek adiperfo Boerh. Ludg. i. p. 29 1 . M6- 
jembryaiithemum chry(UU^i||n Sp. pi. ^8qu Dia^ 
mwd Ficoi(iisJ The flowers of this pu^ open at 
mof or tM, and clofe at jC^^ce or four-ti^jhe aftcr- 
Jidon. 

11. Ficoides Africana folio tereti in villos radiatoe 
abeunte. Tourn. Mclcmbryanthemum baibatuni Sp. 
pi. 482. The flowers of this fpccies expand at kveu 
or eight in the aiorning* and clofe about- two ia the 
afternoon. 

12. Ficoides folio tereti Ncapolitana flore candido 
Herm. Ludg. 252. Kali Crafllii3B minoris foliis C. B. 
pin. 289. Mefembry anthem um nodiflorum Sp. pi. 
480. The flowers of this plant open at ten or eleven 
in the morning, and clofe at three in the afternoon. 

13. Mdembryantiwaiuiii foUo lingui&rmi ladoce 
DOlen. Hort Eltn* MefeinbrjranthemuiQ Itoguifonnc 
Sp. pi. 488. Ficoides wiib a tongue-Jhaped leaft 
Thete open at feven or eight la tl^ morning, and 
are doied about three in the afternoon. 

14. Nymphxa alba J.B. III. 770. Rati Syn. 368^ 
NymphjEa alba Sp. pl. 510. FL Suec. !• N**. 470. 
White Water Uly, This plant growa in rivers, 
poods, and ditches, and the flowers lie upon the fur- 
face of the water. At their time of cxpanfion, which 
is about feven in the morning, the ftalk is ertdted, 
and the flower more elevated above the furface. In 
this fituation it continues tiU about foiu: in the after-*^ 
noon, when the flower iinks to the fuiface of the. 
water, and clofes again. 

15. Papaver erraticum nudicaulc florc flavo od»- 
rato Dilleo. Hort. £Ith. 302. Papaver nudicaule Sp. 

pi. 
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pi. p. 507. Jf^ild Popfy with a naked ftalk and a 
yellow fweet'fmelUng flower. The flower of this 
plant opens at five in the morningi and clofes at 
levea in the evenii^. 

- itf. A]3rffoldeslmamum,fblHsfiiiuatiiToora.lDft« 
2x3. Alyfliim finuatum ^PJP^- ^ f i • ^oary Mad^ 
iffort mii fiiuated leaves, liie flowers of this plant 
expand between the hours of fix and eig)it in the 
fnoming, and doie at fi^ur in the afternoon. 

17. Abutilon repens alceae foliis, flore helvolo 
Dillen. Hort. Elth. 5. Malva Caroliniana Sp. pi. 688. 
Creeping Indian Mallow with leaves like Vervain 
Mdllow, and a fiejh-coloured fower. Thefe open at 
nine or ten in the morning, and dofe at one in the 
afternoon. 

18. Tragopogon luteum Ger. 595. Rail Syn. 171. • 
Tragopogon pratcnfe Sp. pi. 789. Tellow Goats 
Beardj or Go'to-bcd-at-noon. The latter of thcfe 
names was given to this plant long fince, on account 

• of this remarkable property. The flowers open in 
general about thfce or tour o'clock, and dofe again*, 
about nine or ten« in the morning. Thefe flowers 
wSk perfimn their vigiliat if (et in a pliial of water, 
within doors for ieveral^noming^ fiiccefiivelys and I - 
have fomecimes obierved them to be quite cloied* 
from their utmoft ftate of expanfion, in lefs than a, 
■quarter of an liour. It flowers in June. 

19. Trago|K>gon gramineia ibliis, hirfutis. C. B. 
pin. 275. Rjui. Hift. Plant. 253. Rrfe'Coloured Goats 
Beard, Thefe open between five and fix in the 
morning, and clofe about eleven. Tragppog. hy- 
hridum Sp. plant. 789. 

20. Tragopogon, calycibtts corolla brevioribus in- 

ermibus, 

3 
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Mubus, folils lyrato-finuatis. Hort. Upf. 244. Sp. 
pi. 790. Hall. Hort Gottlng. 2. p. 4 1 9. The flowers 
of this plant open at fix or feven in the mociiine. 
and ihut between the hours of twelve and fbor m 

the afternoon. ' 

21. Sonchus Tingltanus papaveris folio. Tourn. 
Raii Suppl. 137. Scorzonera Tingitana Sp. pi. 791. 
African Soivthijlle tvith a poppy leaf. This plant 
opens its flowers between four and fix in the morn* 
ing, and t:lofes them in about three hours. 

22. Sonchus repens, multis hicraciuni majus J. B. 
II. 1017. Raii Syn. 163. Sonchus arvenfis Sp. pi. 
793. Tree Sowtbiftk. Thefe flowers expand about 
fix or feven, and clofe between eleven ana twelve in 
the forenoon. This is common in com-fields» and 
flowers iii June, July, and Auguft. 

' 23* Sonchus laevis Ger* Raii Syn. i^i. Sonchus 
oleraceos Sp. pi. 7941. Smooth or unprickfy Sowt&tfile^ 
Hares Lettuce. Thefe open about five in the morn- 
ing, and dofe again at eleven or twdve. 
• j^. Sonchus laevis laciniatus caeruleus C. B, pin. 
124. RaiiHifl. pi. 225*. Sonchus alpinus Sp,pl. 794. 
Bhe-flowere i Mountain Sowtbijile, Theie open alioilt 
ieven, and clofe about noon. 

2^. Sonchus tricubitalis, folio cufpidato Merr. pin. 
Raii Syn. 163. Sonchus afpcr arborefcens C. B. pin. 
124. Sonchus paluftris Sp. pi. 793. The grcateji 
Marjh tree Soivthijile. It expands its flowers about 
fix or fevenj and ciofes them about two in the after- 
noon. 

26. Laduca fativa C. B. pin. 122. Sp. pi. y^^. 
Garden Lettuce^ opens its flowers about feven, and 
dofes them aboot ten, in the forenoon. 

Vol.50. Una a/. Dens 
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27. Dens leonis Ger. 228. Rail Syn. 170. Leon-^ 
todon Taraxacum Sp. pi. 79S. Dandelion, It ex- 

Sands at five or fix, and dmes at cjght or nine, in 
leforenooo. Thisfloam^arlyin theipring, and 
again in the aotuom. 

28. DcM leonis hicfutus leptoGAido8> Hieracima 
^6h28. Rail Syn. 171. Leontodoo hi^idmn. Sp. pi. 
Tpp.. K$t^b D£iuUlfon^ or DandeUm ifa^athoeed^ 
ThAs plant opens its flower about four in the morn- 
ing, and keops it expanded till thiee in the after«^ 
noon. In May. 

2p. Hieracium minus prxmorfa radice. Park. 75^^ 
Rail Syn. 164. Leontodon autumnale. Sp. pi. 799.. 
tiawhweed with bitten roots, or Tallow Devil's-bit^ 
The flowers open about fcvcn, and keep in an ex- 
panded (late till about three in the afternoon* It 
flowers in July and Auguft. 

30. Pilofella repens Ger. 573. Raii Syn. 170^ 
Hieracium Pilofella Sp. pi. 800. Common creeping 
Moufe-ear, It opens about eight in the morning, 
and clofes about two in the afternoon. Very com- 
mon on dry paftures, flowering in June and July. 

3,1. Hifiradnm muromm S)lb pHofiflimo C fi^ 
pin. up. Rail Syn. 168. Hieracium muronim Spb 
pi. 8o2. The flowers of this plant expand about 
fix or (even,, and dofe about two in the afternoon.. 
Upon old walls, fiowerii^ in June and July. This- 
' is called in Engliih, French or Golden Lungwort, 

32. Hieracium fruticofum anguftifolium majus.. 
C.B* pin. 129. Hieracium umbellatum Sp. pi. 804. 
Narrow- leaved hujhy Hawkfweed, The floweis of 
this fpecies expand about fix in the morning, and 
temain open till Ave in the afenooa. 

33. Hier^ 
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3;?- Hieracium fniticofum latifoliam hirfutum C. 
B. pin. 129. Rail Syn. p. 1^7. Hieracium fabau- 
<ium Sp. pi. 804. Bujhy Hawkweed with broad 
rough leaves. Thefe flowers are in their expanded 
Hate from about fcven in the morning till one or two 
in the afternoon. In woods, flowering in June and 
July. 

^ BBcwdi mootauma dchw^ folio. Rtii. Syn. 
p. 1^6. HktacMim paladofqm Sp. pi. 63 S. Fl. Soec. 

N®. yoi. Succory^kaved Moimtmn JLmkweed.. 
Tlie flomn expi&d abo»t fix ki the morning, and 
dole aboui five in tfae afteraooii. 

If. Hieracium hortenfe floribus atro-parpuraTcen- 
tibus C. fi. pin. 128. Hieracium atmuitiacam Sp. 
pL ^ i« Gdrden Hawkweed mib deep purpk fiomrs^ 
•or Smut Indian Moufe-ear. The lowers are in 
dieir expanded flate from fix or icven in the morn- 
iog till three or four in the afternoon. 

36. Hieracium luteum glabrum, five minus hir- 
futum. J. B. Raii Syn. 165". Ciepis ted:orum Sp. 
pi. 807. Smooth Succory Hawkweed. The flowers 
of this plant expand about four in the morning, and 
clofe about noon. 

37. Hieracium Alpinum Scorzoneras folio Tourn. 
inft. 472. Crepis Alpina Sp. pi. 806. Mountain 
Hawkweed imth a vipers-grajs leaf* Thefe open 
«boat Iwe or fix, and AUk it cseven mi the fbcenoon. 

38. Hieracmm dentis leonb iblio, flore faa?&-rtt- 
taiie, C. B. pin. 1 27. Raii hift. p4. 23 1. Crepis ru- 
tei Sp. pi. S06. Hawkweed ^ ApulU with a fiejh^ 
C9km$d Jhmer, The tiovroK mnam m tneir ex- 
-ponded tee lirom fix or imn in ifae moniing till 
'One or tw^ 4ii the efiemoon. 

U o a a 3p. Hiera* 
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39. Hieracium echioides^ capitulis caidui bene- 
didi C. B» pin. 1 28. Raii Syn. i 66. Picris echioides: 
Sp. pL. 7P2. La?ig de beeuf. On banksr about hedges, 
and about the boraers: of fields, flowering in Auj^ft. . 
Thefe expand about .^Hir or fi?e in the morning, and 
never clofe before noon: fcoietimes they remain 
open till nine at night. 

40. Hieiaciiim Alpinum latifolitim hirfude inca* 
num flore magno. C. 6. pin. 1 28. Raii Syn. p. 167* 
Hypocheris roaculata Sp. pi. 810. Broad'ieaved 
Hungarian Hawkweed. Thcfc flowers are in their 
vigilating flate from fix in the morning till four ia 
the afternoon. 

41. Hieracium ramofum,. floribus amplis, calyci- 
bus valdc birfutis, foliis oblongis obtufis : dentibus 
majoribus ina^qualibus incifis Raii Suppl. 144. 76. 
Hypochajris Achyi»opborus Sp. pi. 810. This plant 
opens its flowers about feven or eight in the morn- 
ing, and clofes them about two in the afternoon. 

42. Hieracium. minus dends leonis folio, oblongo 



dole about twelve or one o' dock. 
4.^. Hieradum falcatum alteram Raii Hift. 2y6. 

Lapfana calycibus frudus undique patendbus, radtis 
fubulatis, foliis lyratis Hbrt Upf. 245. Sp. pi. 81 su 
The flowers open at five 0£ wi, and dofe belwcen 
the hours of ten and one. 

44. Hedypnds annua Tourn. Infl. 478. Hyoferia 
hedypnois Sp. pi. 809. The flowers open at fevea 
or eight, and clofe again at two in the afternoon. 

45. Hieracium montanum alterum leptomacro- 
caulon Col. Raii Hi^ 234. Lapiaoa.chondrilloides 




Sp.. 
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Sp. pi. 8 12. Mountain Haivkiveed laith long Jlender 
Jfalks and fmall flowers. The flowers are in their 
expanded or vigilating ftate from five or fix in the 
morning till about ten. 

46. Cichoreum fylveftre Ger.em. 284^ Raii Syn. 
172. Cidiorioin In^bus Sp. pi. 8 1 3. Wild Suc€9ry* 
On the borders of fields, floweiiag in Augi^ and 
S^tember. The flowers open about eight in the 
finenoony and keep expanded tilt about four in the 
afternoon. 

47. Calendula arvenfis C. B. pin. a/f . Raii Hift. 
338. Calendula officinalis Sp. pi. pai. Wild Mmri^ 
gokk The flowers expand finom nine in the ooom-^ 

sng till three in the afternoon. 

48. Calendula foliis dentatis Roy. Ludg. 177'. 

Miller, p. 50. Tab. 75. f. i. Calendula pluvialis Sp. 
pi. 5)21. Marigold tvith indented leaves. The 
flowers expand from feven in the morning till three 
or four in the afternoon. Linnasus obferves of this 
plant, that if its flowers do not expand about their 
ufual time in the morning, it will almoft afluredly 
rain tliat day j with this reftri<flion indeed, that the 
plant is not aflTeded by thunder (howers. Phil. Bot. 
27 f. 

49. Sonchos pedunculis ibuamatisy jfoUis lanoeo- 
btis hidivifis feffilibus. Hort UpfaL 344. Flor. Suec. 
a. N^. 690. Ladnca Salicis fblio» flore esruleoi 
Amman, ruth. sii. Of this plant it is remark- 
ed, that whenever the flowers are in the expanded 
lutein the night*time> the following day generall]^ 
proves, rainyo^ 
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LXVI. Ah JccoufU of tie Qfi of a B9f 

troubled with convuljhe Fits cured by the 
Difcharge of Worms. By the Rev* Ri- 
chard Oram, M. A* Chaplain to tU Lard 
Bijb9p nf Ely. 

£«ad Jan. 26, XOfcph, fon of Johtt iod Mary Poftlc, 
J of Ingham in the county of NocfoUc, 
lyas fubjeft to convulfive fits from his infancy | 
which were common and tolerable till he was about 
feven years of age. About that time they began to 
.attack him in all the varieties that can be conceived. 
Sometimes he was thrown upon the ground ; fome- 
times he was twirled round hke a top by them ; at 
others he would fpring upwards to a conlideiable 
height, Gfr. and once lie leaped over an iion bar, 
that was placed purpofcly before the fire to prevent 
his billing into it. He was mach burned ; but wtt 
lendcMd fi> habitsdUy ftupid b^ his fiC8» tbtt h« iie« 
caeprdled the kan fenfe or pain this aod* 
•dent His uttcibft was i» much impaind, and aU 
moft deftroyed, liy the ficqaency aad violence of his 
ifitt, that he fcarce lecmed to be confdoot of any 
tfaiog. lie did not lacknowkge fab father or mother 
4y any «i^iicflioos or figos % nor ieemed to diftinguKh 
them from other people. If at any time lie efcaped 
out of the houfe without the obfervation of the fa- 
tnily, he had not undcrftanding to find and return to 
it } but would purfue tlie diredlion or road he firft 
took, and fometimes lofe himfclf. Once he was 
Sliding for a whole nighty and found the next 

morning 
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morning in the middle of a fen, ftuck faft in mud as 
deep as his breaft. He was very voracious, and would 
irequentiy call for fomethiDg. to eat ; which was the 
only indlcatioo he gave of lus kaowing any thin^. No 
kind of filth or naKiwefs can be conceived, which he 
woidd not eat or drink without diftindlion. He ap- 
peared to be as itt as he really was i he was become 
a moft ihocking fpe^acle. He was fo much emaci- 
ated» that he feemed to have no flc(h upon his bones i 
and his body fo diftorted, that he was rendered quite 
m cripple. His parents confulted a phv£cian at Nor- 
wich, who very judicioufly (as it will appear) con- 
fidered his diforder as a worm-cafe, and prefi;ribed 
for it accordingly ; but (being afraid, I prefume, to 
give too violent medicines to the boy) without fiic- 
cefb. In fhort, he was fo finguJarly afflidcd, that 
his parents told mc they could not help thinking him 
under Tome evil influence. 

It was obierved, tliat his diforder varied, and grew 
worfe, at certain periods of the moon. 

In tliefe miferablc circumftances the poor boy con- 
tinued to languifh, till he was about eleven years of 
agp (July 1 757), whea he acddentallv found a mix- 
tore of white lead * and. oil, whkh nad ibme time 
before been prepared for ibme purpoie of painting,, 
fet by on a ihelf; and placed, as it was. thought, out 
«f his reach. There was near half a pbt of this 
ffliztore when he Ibund It ; and,, as he mdnot leave 



* It is not improbable, that a coofiderabk portion of whiting 
might be ufcd inflead of pure white lead, which is frequently 
done : and this fappofition is favoured by the mixture's rtot proving 
MCD mAA 1 qsmaxj sf. vhte kai in aOpnbli%, 

hmU. 

much,. 
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mucli, it is thought he fwallowed about a quarter 
of a pint of it. There was alfo fome lamp-black in 
the compofition ; which was added to give it a pro- 
per colour for the particular ufe it was intended for 
in painting. It was, as I fuppofe it ufually is, linfeed 
oil, which had bceo mixed with the lead and lamp- 
black. 

The draught began to operate very foon, by vomit- 
ing and purging htm for near 34 hours in ttie moft 
violent manner. A large quantity of black inky 
matter was difcharged ; and an infinite number of 
Vforms, almoft as fmall as threads, were voided. 
Thefe operations were fo intenie, that his life was 
dellpaired of. But he has not only farvived them^ 
hat experienced a moft wonderful change and im- 
provement after them : for his parents allured me in 
November I7f7, when I faw him, that he had daily 
grown better from the time of his drinking the mix- 
ture, both in body and mind. Inftead of a fkeleton, 
as he almoft was before, he is become fat, and ra- 
\ ther corpulent : and his appetite is no longer raven- 

ous, but moderate and common. His body too is 
become ftraight and eredl. His underftanding is at 
leaft as much benefited by this peculiar remedy. It 
cannot be expedted, diat he fhould aheady have at- 
tained much knowlege, as he feemed, before he was 
1h wonderfully relieved^ to he almoft deititute of 
ideas. But he appeared, when I £iw him, to have 
acquired nearly as much knowlege in four months, 
as chiidfen ufually do in four years ; and to radon 
pretty well on thole things, which he knew. He is 
now capable of being employed on many occafions ; 
is often lent a mile or two 00 errands^ wnich he dif- 

charges 
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charges as carefully, and then returns as Mety^ as 

•ftny perfon. 

It is farther remarkable, that the boy's mother, 
4ier father, and lifter, are frequently infefted with 
worms. Her father, tho' about 60 years of age, is 
ftill much troubled with them : the worms, which 
he voids, appear flat, and much larger than thofe, 
which his cnildren have obferred. Her filler is often . 
exceedingly dlforderedhy diem. About three mondis 
£iic3B they threwlier into violent ooiivnlfions, and for 
ibme dme deprived her of her ienies. But the aio^ 
ther of the hoy has been a£&6ted in « mbre «xlraor» 
dinaiy manner than the reft. About 20 years ago 
ihe voided Ibme worms, which forced their way 
thro' the pores of the ikin, as it is fuppofedi for 
they were found in finall clufters under her amis. 
As flie was very young then, ftie docs not reracmbcc 
how ftie was particularly afFe(fted ; only, that {he 
fuffered violent ftruggles and convuHions. She is 
ftill, about five or fix times in a year, feized with 
fainting fits, which ufually attack her in bed, and 
laft three or four minutes ; but llie cannot certainly 
fay, tho* there is very little reafon to doubt, that 
they are occafioned by worms, 

^In Account of the fame SuhjeBy in a Letter from 
Air, John Gaze, of Walket, in the County of 
Norfolk, to Mr. Wm. Arderon, F. R. S, Com- 
municated Mr, Henry Baker, F. S. 

»«tajtj.»6. jofcph Foftle, fon of John Poftlc, of 
'^^ J Ingham in Noifblk, until about the 

age tof ieven years was an healdiy well-looking 
¥01.50. Xzz child^ 
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child ; but about that age was afflidled with ftoppagesi> 
which often threw him into convuliive fits, and at 
laft rendered him quite an idiot. He continued la 
this condition for about four years, eating and drink*- 
ing all that time any thing that came in his way, 
even his own excrements, if not narrowly watched. 
.Hit father took the advice of feveral eminent phyfi- 
dans, both at Norwich and eliewhere $ but alt their 
preicriptioBs proved of n& iervioe. 

About the beginning of Auguft laft he happened 
•tp get at a painting-pot, wherein there was aboat a 
pound of white lead and lamp-black mixed up with 
linfeed oil. This he eat almofl all up before he was 
. diicovered. It vomited and purged him> and broi^fat 
away prodigious numbers of fmall worms. In a 
-few days he grew well, his fenfes returned, and he 
is now able to give as rational anfwers as can be ex- 
pelled from a boy of his age. His appetite is good, 
he i: very brifk, and has not had the lea& return- of 
his former diforder. 

I heard of the above by feveral people ; but not 
being latisfied, got my friend to go to Mr. Poftle's- 
houie, of whom he had the foregoing account. 

* • ' • 

Jamiiiy istlba 1758. 
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LXVII. Jin Actwnt of the extraordinary 

Heat of the Weather in July 17 57, and 
of the EffeSls of it. In a Letter from 
John Huxham, M. D. R R, S. to Wm, 
. Watfon, Af. D. F.ILSi., 

''^^ * X London vru not fo great in the be^ 
gkining of July if'fff as at Plymouth by two or 
three degrees of Fdirenheit's thermometer. We had 
^gain, after much rain at the clofe of the month,- and 
in the beginning of Auguft, exceffive heat 5 '«J5» on 
the 8tfa, 5th, and loth of Auguft; which' iilDiinted 
the mercury in that thermometer to 8^ ; nay, on the 
9th, to near ^6. t never before remember the mer- 
cury in that thermometer to exceed 84 ; and that i8_ 
even here a very extraordinary degree of heat. 

The confcqucnces of this extremely hot Teafon 
were haemorrhages from fevcral parts of the body"; 
the nofe efpecially in men and children, and the 
\itCTUS in women. Sudden and violent pains of the 
head, and vertigo, profufe fweats, great dcbihty and 
oppreffion of the fpirits, afF^ded many. There 
were putrid fevers in grcit abundances and ^ vaft 
quantity of fluxes of the belly both bilious and 
bloody, with which the fevers alio vrere commonly 
attended. Thefe ievers were always ufhered in by 
fevere pains of the head, back, and ftomach ; vomit- 
ings of green and fometimes of black bile, with vaft 
oppreffion of the fracordia^ continual anxiely^ and 

Xxz 2 want 
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want of fleep. Thefe were foon fucceeded by tre^ 
mores tenJtnum, fubfultuSy delirium, or ftupor. The 
pulfe was commonly very quick, but Mdom tenfe 
«r flrong ^ wu ibmiedmfis Imrr tod nndolb. The 
Uood onentimes florid, but loofe i (bmetimes livid, 
fery iirely fizy : in ibmc however* at the very at-^ 
tack, it was pretty denfe and florid. The tongue: 
was generally foul, hrown, and ibmetiniea blacki(h 
and towards the crifis often dry. The urine waa> 
commonly high coloured^, and in fmall quantity ^ 
fiequently turbid,, and towards the end depofed » 
great deal of lateritious fediment A vaA number 
were feized with this fever,, during, and foon after, 
rile exceflive heats ; the* but few died in proportion^ 
Long and great heats always very much exalt the 
acrimony of the bilious humours ; of which we had 
this fummer abundant inftances. 

Bleeding, early was generally beneficial ; profufe, 
always hurtful, eipeciaUy near tbs. ilate of the fever. 



LXVIII. An Account of the, fojftle Thigh-bone- 
of a barge Animdy dug up at Stooesfield^ 
mar WoodAock^ m Oxfordfhire. In a- 
letter to Mr. Peter Collinfon, F. R^S. 
from Mr. Jofliua Piatt,. 

Bear Sir, 

^ y\ BOUT three years ago \ fent you* 
./jL feme«r/^ir<r of an enormous fize,. 
^hich were found in die flate-flone ptat Slonesfield^ 
near Woodilock, in this county, 

I have 
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1 have lateiy been lb lucky as to procure from the 
fame place the thigh-bone of a large animal,, which 
probably belonged to the fame creaturey or one of the 
fame genus, with the vertebra above-mentioned. 

As the bone, and the ftonc, in which it is bedded, 
weigh no lefs than two hundred pounds, I have fent 
you a drawing of it (See Tab. XIX.) ; from which, 
and the following (hort defcription, you may, I hope, 
form, fome idea of this wonderful foflile. 

The bone is 29 inches in length ; its diameter, 
at the extremity of the two trochanters, is 8 inches ; 
at the lower extremity the condyles form a furfacc^ 
of 6 inches. The Icfler trochanter is fo well ex- 
prefled in the drawing, that you cannot miftake itj 
and both the extremities appear to be a little rubbed 
by the flu<fluating water, in which I apprehend it 
lay fomc time before the great jumble obtained, 
which brought it to this place ; and fiom whence I 
imagine it to have been part of a fkeleton before th« 
flood. For if it had been corroded by any men* 
ftruum in the earth, or during the ereat conflux of 
water before the draining of the earth, it muft have 
fuffered in other parts as well as at each end : but 
as the extremities only are injured, we can attribute 
fuch a partial effcdl to the motion of the water only, 
which caufed it to rub and flrike againfl the fand. 

The fniall trochanter was broken in lifting it out 
of the liamper, in which it was brought to me ; but 
not unhappily 3 fince all tlie cancelli were by that 
means difcovered to be filled with a fparry matter, 
fl| that fixed the ftone of the ftratum, in which it lay. 
The outward coat or cortex is fmooth, and of a 
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dufky brown colour, refembliog that of the ilone, in 

which it is bedded. 

One half of the bone is buried in the ftone ; yet 
enough of it is expofed to lliew, that it is the thigh- 
bone of an animal of greater bulk than the largeft 
bx. I hare compared it with the recent thigh-bone 
of an clcpliant j but could obfcrve little or no re- 
fcmblancc between them. If I may be allowed to 
alTume the liberty, in which foflilifts arc often in- 
dulged, and to mzard a Tague conjefture of my 
own, I would fay it may probably have belonged to 
the hip^opotaptius, to the riiinoceros, or ibme iuch 
largp animal, of whofe anatomy we have not yetm 
competent |tnowkge. - - 
'^^The flate-pit, in which this bone was found, is 
about a quarjtar of a mile north-weft from Stones^ 
field, upon the declivity of a rifing ground, the 
upper ftratum of which is a vegetable mould about 
eight or ten inches thick : under this is a bed of 
rubble, with a mixture of fand and clay, very coarfe, 
about fix feet deep, in which are a p;rcat number of 
ctiomice both plain and ftriated, and many fmall ob- 
long oyfters, which the workmen call the fickle- - 
oyftcr, fome of them being found crooked, and 
bv.*aring fome rcfemblance to that indrument ; but 
all differing from the curvi-rcjira ^ of Moreton. 

Immediately under this ftratum of rubble is a bed 
of foft grey ftone, of no ufe ; but containing the- 
echini cvarii, widi great mamilU, the clypeati of 
diftecent fizes, all well preierved i and alfo many 
ammet and feBineu This bed, which is about ie- 



What Lhwyd calb •ftrtm mmu feikmm% N^. 451. 
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ven or eight feet in depth, lies immediately abover 
tht flratum of ftone, in which the bone was fbnnd. 

This ftratum is never wrought by the wockmen^ 
being arenarious, and too foft for uieir ufe. It » 
about ibur or &vc feet thick» and fbnns a kind of 
toof to them, as they dig out the ftooe, of whicb 
the Hates are formed ; for they work thefe pits in the 
iame manner as they da the coal-pits, leaving pillars 
at proper diftances to keep their roof from falling in. 

Tius laft bed of flate-ftone is about five feet depth,, 
and lower than this they never dig. So that the whole 
depth of the pit amounts to about 24 or if feet. 

It was by working out the flate-ftone, that this 
bone was difcovered flicking to the roof of the pit, 
where the men were purfuing their work ; and with, 
a great deal of caution, and no lefs pains, they got 
it down intire, but attached to a large piece of ftone j 
and in this ftate it now remains in my poffefHon. 

There is no water in the works, but fuch as de- 
fcends from the furface thro' perpendicular hfTures 
and the whole is fpent in forming the ftala^tes and 
fiai^mites, of which there is great variety, and 
whoK dimenfions aine eonftandy inaea£ng. One of 
the workmen has been fo corioupy, as to mark the 
time of the growth of ibtne of them for ievcial 
years paft. 

I am^ with the g^wateft efteem,. 

Dear Sir, 
Your ever obedient, 

and ino£t humble Servant^ 
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LXIX. A Difcourfe on the Ufefulnefs of In- 
cculation of the homed Cattle to prevent 
tie contagious Diftemper among them. In 
a Idtter to the Rigot Hon. George Earl 

of Macclesfield, P, R. S. from Daniel 
Peter La/ard, M. D. F. R. S. 

My Lord, 

Read Feb. 2. i ■ \ H E honour you have done me, in 
'75*- condcfcending to perufe my Eflay 

on the contagious Diftemper among the horned 
Cattle, claims my moft refpedlful thanks ; and I am 
no lefs obHged to your Lordfliip for the juft remark 
you made, " That before inoculation could be prac- 
** tifed on the horned Cattle, it is neceflary to bring 
** proofs, that this difcafe is not fufceptible more 
** than once; and alfo alTurances, that a recovery 
" from the diflmper by inocttlatioa guards the faeaft 
" from a Ibcond infedKMi." 

An intire conviftion of the analogy between this 
difeaie and the iinalUpox would not permit me to 
omit mentioning the great advantages, which mufl 
arife firom inoculation ; and therefore, my Lord, I 
recommend its ufe : nor do I find any reafbn to alter 
my opinion, after having carefully read over what 
has been publilhed, and made the ilridefl inquiry I 
was able in feveral parts of Great Britain. 

I (hall, in the concifeft manner poflible, fubmit 
the following particulars to your Lordfliip's confide- 
ration, and the learned Society^ over which you £0 
deiiervedly preiide. 

The 
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The Marquis de Courtivron, in two memoirs read 
before the Royal Academy of Sciences in the year 
1748, and publiflied by that learned body, relates 
the obfcrvations he, together with Monlieur Pcl- 
vcrfier de Gombeau, formerly furgeon to the regi- 
ment dc la Sarre, made on the rife, progrefs, and 
fatality, of the contagious diftempcr at Iffurtille, 
ft tO¥m Ir Burgundy ; to which are added experi- 
laeiitB di^ made, by appiieadon, dig^Bon, and 
InociiktiQii, ' towards eonnniiiMcating oio dilcafe $ 
and oonekidcs fkooi "die iaikire of thefe ftttempts, 
that the diftempcr can -onhr be «OBimiuucated hom 
onelieaft to afiodier. Bendes, notwithftanding the 
Marquis ohftrves (i) die ttgiahatf of die illAefs, die 
rrltical days, on the Seventh and ninth, and pardoi- 
iarly that all inch as recovered had more or fewer 
^ttfhiles broke out in di^rent '{Mvts of die hody | 
yet (1) he will not allow of R^mmas^ini's opinion, 
of the analogy between this diftempcr and the fmall- 
poTc, nor that it is an croptLve fever ^ bat ranks it 
«s a plague. 

But the Marquis goes ftill farther. He pofitively 
lay, (5) ** That in the preceding years, in the pro- 

vinces of BreiTe, Macon nois, and Bugey, fome pri- 
•* vate perfons had fuffered by buying cattle reco- 
*• vered from tbe dillemper, which had, at that time, 

the puftules remaining on them : which cattle had 

the diflemper afterwards.^ Nay, he adds that 
V even after recovefii;g twkej « tinfd inftiSfioii has 

fSnzed amd kiHcd many.** 

.( I ) Memoires de t» Am» Sflimm, aooo 2748i ^« ^Sttt* 

(2) Ibid. p. 338. 

(3) Ibid. p. 337. 
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No wonder, my ho^,,tjaaX ftich pcfidve alTeitions 
fiioiild ftagger, and ctufe die pradm of iooculatioa 
Aot tQ be. rccetved, tili the nature of ^.the difeafe be 
jBbfblutcly deternaioedy. and iii^ .prove the oontrary 
of what has been aflerted. 

In a matter of fo great importance to every nation^ 
it were to be wiflied, that the Marquis de Courtivron 
bad produced atteiled obfervations of thefe fecond 
and third ipfe^onst for tho' a nobleman of his rank, 
cliara6i^r» and great abilities, would not willingly 
impofe upon the world yet it may happen, that he 
^ay have received wrong informations. 

As to the nature, rife, progrefs, and fatality, of 
this diflemper at IlTurtille, it appears to be the fame 
difeafe as raged in thefe kingdoms. Ail the fym- 
ptoms agree, as dcrcribcd by Rammazzini, Lancifi, 
xhe Marquis, and in my Eilay. A diftempered beaft 
^ave rife to the three infeiSions. The illnefs was 
cveiy- where the fame in Italy, France, and Britain ; 
and dth5;r^eiminate4../<^/{y o^ the fourth or iifth 
da^r, when a icocuing prevented die fidntary eniptipn^, 
or in fome. caiea by,iA>qTtion and on the feventh or 
mn'di/d9mrai>Iyy whpn.the pufhiles had regularly 
.taken- tlieir .conde... Tko' the Marquis did not^ob* 
ierve, |faf|t, any. paitkukr xnedicines. were of ufe». he 
'iayc^ that in ^general acids were beneficial, efpecially 
poor* thin wines ibo^ewhat four ; and that the .di» 
•ilempered beaib were ail fond of thefe acids (4)* 

The fatality was likewife the fame, as will appear 
from the Marquis's tables. Of 192 head of cattle, 
•ayd died. The mortali^ was chiefly among the fiit 
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cattle, cows with calf, and yocn^ fucking or yearling 

calves ; and of the furviving lixtcen, only two calves 
out of feventy-feven lived, and thefe two, with feven 
other beafls of the fixteen, efcaped the infection, tho-' 
coniiantij^ among the diieafed : fo thac it is plain» 

• Of t^n hcafts, - - ij6 died 

7 recovered 

9 efcaped the ihfedti6n» 

* • - 

The mortal^ wm as cooiiderable in thele kingr 
doms. 

Whoever will compare the appearances, progrefs» 
and fatality, of the fmall-pox, with what is remarked 
by authors of authority, as Rammazzini and Lancifi, 
and other obfcrvers, relative to the contagious dif- 
temper among the horned eattle, will not be at a 
lofs one moment to determine, whether this difeafe 
be an eruptive fever, like unto the fmall-pox, or not. 

Now if, as the Marquis has granted in both his 
memoirs (5), it be a general obfcrvation> that an 
eruption of puftules on fome parts of the body, re- 
gularly thrown out, digefted, and dried, is ttie means 
f ufed by nature to effect the cure ; and that in general 
the morbid n^atter does not affed the parotid, inguir 
nal, or other glands, nor produce large carbuncliesi 
and abfixfleSy as the plague does : Nay mbKy fince it 
is obferved by tiie Marouis,. that the.diiSerence be- 
tween the contagious di^emper of 1745 and 174^, 
apd of 1747. and I74S». was, thfit in the fbtrmer the. 
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falutary eruptions appeared, but in the btter werc^ 
as he juftly apprehends, checked by the excefllve 
cold weather ; and f]iaukl it appear, that by inocu^ 
lation the Tame regular eruptive fever has been pro- 
duced, with every flage, and the fame fymptoms as 
arife in the fmaU>pox the nature of this diftemper 
will then be afcertaindl. 

I AmU now oroceed, my Lord, to lay belbie your 
Lbrdihip and tlie Society m accounts I have leoeiTed 
relating to the infedion and inoculation of the cattle^ 
and n^e ibme obfervations on the experiments made 
at Iffurtilic. 

So long, my Lord, as the diflemper has faged in 
Oreat Britain, not one attcfled proof has been brofug{ht 
of any beail having this difeafe regularly more Inail 
once. I make no doubt but thefe creatures jnay bt 
liable to eruptions of different kinds ; but as all forts 
of eruptions, fays Dr. Mead (6), arc not the fmall- 
"pox, nor meaflcs, fo every puftule is not a fign of 
the plague. Thro* ignorance, or fraud, pcrfons may 
liave been deceived in purchafing cattle, and have loft 
them, as well in England as in the provinces of 
France mentioned by the Marquis j but until a fe- 
cond infection be proved, the general opinion muft 
prevail in this cafe, as in the fmali-pox: for tho' 
manv have Infilled on the fktot thing vnth regard to 
dte nmH-pox, yet a iingle inilance, properly vouched 
knd atteftedt baa never been produced, eitfaer after 
recovery from the natural way, or from inoculation ; 
onlefs 'what is frequently the cafe with nurfes and 
cAm attendiog mt fmall*>pox» that pdbiles 
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breaking out in their arms and isf^ be allowed u 
the figns of a Second infe<5tiQD« 



CnbridgeilMrc, Llncomfliiw, Kent» and Yorldhiie, 
^XMii wha^ I hive wrima tsftunpoiesa til ag^ee, 
that th^ ntfor Jcmmt of a bcaft baviiig the oooca^ 
gjom dmaoor mor* than oocc la this cowtjr 
jMfticalarly, Mr« J.Mchqvr, the fanner snonfioped ia 
my EiTay, haft now among hia ftock at Godman- 
cheiler eight cowfywluek had the contagious difteoapor 
the fird time it uppaarad ifk Godmancheller in 174.6, 
It returned jo tj^^ i7C5,.and 1756 ^ the two laft 
not fo generally over the town as the two former 
years. All thefe four times Mr. Mchew fufFered by 
the lofs of his cattle j yet thofe eigbi cows, which 
recovered in 1 74,6, remained all the while the dif- 
temper was in the farm the three years it raged, 
were in the midll of the fick cattle, lay with them 
in the fame barns, eat of the fame fodder, nay of 
fuch as the diftempered beafts had left and ilabbered 
upon, drank after them, and conilantly received their 
breatii and Heams, without ever being la the leail 
affisAad.- Is aaeilui a convincing pfx>ofP If inga- 
acral tbcontle be Ibiceptible of a. IrcQod infbdioii* 
iiow comes it, that not ooe of thefe eight oowy wefc 

In the yeaft abo««mentiQiied the dlilemper fpared 
no bdKft, but fuch as had recovered from that dii^ 
€aie: and this is confirmed to me by Mr. Mehew*s 
fiitber and brother, all the chief farmers o( God* 
. mancbcfter, and is the opinion of aU the fanxiers and 
grasEkrs in Huntingdon&ire, who are fo thoroughly 
€Qnvlnce4 oi^am being no iecond infe&ioo, that 
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■diey are always ready to give an advanced price for 
fuch cattle as have recovered from the contagious dii^ 
temper. 

. The Rev. Mr. Scaife, affiftant to the Rev. Dr, 
Greene, Dean of SaHfbury, in his parifli of Gotten- 
-haniyOinbridgefhire, acquaints me, that the fkrmers 
in that nd^bourhood loft, in 1746 and 1747, twelve 
hundred head of cattle,, in 1751 four h«iditd and 
ievemy ; and tella me, that Mr. Ivett, Sayera, Moor, 
Dent^ Lawibn, chief firmers at Cbttenham, Mr. 
Taylor, Sumpter, and MMhews, of his own parifh 
of Hiilon, and the farmers of WiveKngham alias 
Willingham, unanimouily declare, they never had. 
one tnftance of ar beaft having the difieniper twice. 

Mr, Thorpe, a fermer and grazier near Gainsbo- 
rough in Lincolnfliire, has had beafts recovered from 
tlie diftcmper, which have herded with cattle fallen 
ill afterwards, and never met with a fingle ioftance 
of a fecond infefbion. 

Mr. Loftie, an em-inent furgeon at Canterbury, has 
inquired for me of the farmers and graziers in that 
part of Kent, and about Romney-MarOi ; and from- 
whence no belief of a fecond infedlion can be had. 

The Rev, Dr. Fountayne, Dean of York, writes 
me word, that beati has been known, in his 
ndgbbourhood, to have had the diftemper twiee. 
And feveral peribns kom that eodnty; iUvd others^ 
have told me the fame thmg. 

If the above teftimony of perfonk of eharidferiuid 
veracity, together with the concurrent perfoafioh' of 
farmers in general, be allowed of, it muft be deter- 
mined, that there is no inftanoe of a fecond infedion. 
^nppo&ig now it GaoM appear^*^ that 'this diftediper 

is 
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is regularly, as in the natural way, tho' in a milder 
manner, produced by inoculation, and that inocula- 
tion fccures a beaft alfo from a fecond infedion ; 
then undoubtedly inooulation will be recommend- 
able. 

The very ifew trials made in England, and thofe 
oot with the greateft exadneis or propriety, will yet 
ienre to put this inatter out of all donSbt 

The Rev. Dean of York had five beafts inoculated, 

hy means of a ikein of cotton dipped in the matter, 
and paOTed thn>*ahole| like a featon, in the dew-lap. 
Of tnefe five, one cow near the time of calving died : 
the other fiwr, a^er going thro' the feveral ftages of 
this contagious difeafe, recovered; two of which, 
being cows young with calf, did not flip their calves* 
All four have herded with dillempcred cattle a long 
while, and never had the leail fymptom of a iecond 
infedlion. 

Mr. Bewley, a furgeon of reputation in Lincoln- 
/hire, inoculated three beafts two years old, for Mr. 
Wigglefworth of Manton, in the dew- lap, and with 
mucus from the noftrils. All three had the regular 
fymptoms of the contagious diftempcr in a mild 
manner, recovefed, and tho' they herded a .twelve- 
month after with five or fix diitempered beafts^ thqr 
never were the leaft afieded. Mr. Bewley alfo de- 
clared to Mr. Thorpe, that tfaete never was one m- 
ibnce prodtioed, that he knew o( of a fomd in- 
feAion. 

Since it is plain, that notwithftanding neither well- 
digefted fus was made uie of, nor inciiions made in 
the propeieft places, and it may be fuppofed few 
medicines were given i yet inoculation uicceeded fo 
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as to bring on the diftemper in a regular nnd inlld 
manner, as appears by the cows wi^h calf not flip- 
ping their calves. One may fairly <:oncludc, that in 
this contagious diftemper, hke unto tbe fmall-por, 
the practice of inoculation is not only warrantable, 
bot mttch to Ik rcconwnendecL 

But how comet it then, that neither by appllca* 
tion> dlgcftion, nor tnoctrfation, the diftemper was 
not commumcaied hi France ? 

The Marquis iays, that^^ diftemper 
mtinicated but from oiie heaft to another inmiedi- 
fttely. I mn{l beg leave to fay, that to my know- 
lege the diftemper in FdMnaiy ly^ was carried 
from die farm^yard, where I '▼tfited ibme diftem* 
pered cattle, to two other farm-yards, «adi at a con- 
liderable diilancie, without any communication of 
the cattle with each other, and merely by tlxe means 
of fervants going to and fro, or of dogs. 

The experiments made on four beafts, by tying 
over their heads part of diftcmpered hides, or pieces 
of linen and wcxjllen cloth or filk, which hstd re- 
ceived the breath and fteams of dying cattle, fervc 
to fhew, by the bullock's forcing off the cloth tied 
■about him, that the putrid ftcnch was difii^ccable 
to him ; but that neither his blood, nor that of the 
rtdhee 6iree headb^ was lli^ m t Itate toTeceive die 
urifef^ion* 

' With regard to the pofhiles, whidi tSie Marquis 
relates were mixed with oats and bran, or difj^vecl 
in while wine i tfac diftemperod bile, which wss 
mixed *witfa milk} milk taken from difeaied cows $ 
water, in which part of a diftempered hide bad been 
4Uc|pd; wad the precaxnion taken to foce tfaefe 
^ 8 mfactuies 
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mixtures into the paunch of calves, by means of a 
ftinnel, whofe end was covered with a piece of raw 
diilempered fkin, that the beafl might both fw allow 
and fuck in the difeafe. All thefc experiments could 
have no other effe^ than what followed which was, 
that tlie ficrinioinr of iht dlftempered bile cented 
firft a natifea, ana then poduoed a violent Iboaring, 
which kiUed the heaft, leaving marks of its irrita- 
tion on the inteflines. 

The pmftiQe of inoculation is but lately followed, 
and even flow hot little known* in tlie provinces of 
France. Its advantages have not long iince been 
ftrangely difputed at Paris. In the cafe of inoculating 
cattle, inftead of a flip of raw hide taken from a 
bcafl juft dead, or putting a puftule into the neck, 
they rtiould either have pafled in the dewlap cotton 
or filk dipped in well-digcfted pus, or have inferted 
in proper inciiions cotton-thread or filk foaked with 
/Ki eiuieron the (houlders or buttocks s the true way 
of inoculating in the Englilh manner. Some perfony 
have Indeed mought, that to inoculate with the blood 
•of the infi^dcd would anfwer the intention^ but mofl: 
of the modem praditioiiers cbuie to depend on di- 
gefted matter. 

Several conftitutions will not receive infection, let 
them be inoculated ever fo judicioufly. A Ranby, 
a Hawkins, a Middleton, and other inoculators, will 
tell us, that the incifions have fomctimes fuppurated 
fo much, and puilules have appeared round the edges 
of the wound, without any other particular marks of 
the difisafei and -ydt thejMtienf has nem haddie 
finall-poK afierwaidi.; Toe BKlardun liientions an 
inftanoe iboiewhat of the iame kind ioliis fiiifc 
moSr, p. 147. *' 

Vol. $0. Z z 2 The 



f 53^1 

The examinition of thefc very important and in— 
terefting particulars has, I obfcrvc, drawn me into a> 

C>lixity, which I fear may prove tedious to yoiu; 
rdihip : b«t lliowld I hm wmtmA. ill tebtt^ 
and brou^t GOBvindng prooA o$ tfie t&fiudity oT 
Mag a HMd iafedfioa ^ Ihoold I haiim^itmmiii^ 
ttsok&A to be t^mcftry pndioe, and that fhtt 
contagioiis diftemper nugr. be communicated morr 
ways dian one i I hope your Lordihip wtU <cjC8ufe. 
the length of this letter. I fhaJi only add my earneftl 
wishes, that the Icgiflature may, by effectual means^. 
prevent the importation of diftempered cattle and- 
hides into thefe kingdoms ; the only means of natu- 
ralizing and perpetuating a dreadful diftcmpcr, DOW^ 
thank God ! much decreafed among us.. 
I am, with the greatefl refped^ 

My Lord,. 

%wLQidfliip'4 

Moft humble and moft obetfient 5emit,. 
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Ma rnr^ cafes ki trigonometry, that a» 
A f*«ff«!0r bt calkd di^ferciic 69m 
0»t another ar« no mo^ than Jmrt i4iiGb may be 
HiMvid by fb0^i pMSiiiRilqi « ibimBM^ici^cflad 
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ihe im tfci only I nfiag tlie fappkmentd 
%iaDgle al thOQB is QomfioD. • 

<: A s £ r. 

Wbm rf ihrn fhm f»H two fiand oppoJUe U 
tach 6tber^ €id m thkd fiatids 9ff$fi$e to tin fm 

7%e finei of the Jides are proportional to the Jines if 
angles oppoJUe to them. 

I> B KO M ST)t I O IK 

Let €^ (Ta». %IL Bg. i«) be the Ixafe of k 
^{ihericftl triangle; it» fides F(^. #11, whole ^anes 
•cut that of the bife in the diameters QC^, K^r, 
lAnd if, irom the^gle P, the line P L is perpendi- 
^lar to tlte plane of the bafe, meeting it in L, all 
planes drawn through PL will be perpendicular to 
the fame, by i8. W. ii. Let two fuch planes be 
penpendicular likewift to the femicircles of the iides^ 
cutting them in the fbraight lines PG, PH y and the 
|)Une of the bafe in Ae lines LG, LH. 

Tlien die plane of the triangle P G L bcung per- 
pendicnlar to the twa planes^ wbofr interibdion is- 
QGC^, tfaftai)glc8pG<^LG<:^j«iU.bQng^tan<» 

angle Bi;iS; ao^ difiHingle POik miiiiiM tlie 

cUnation.of the fbaicirole Qf f;ta the pkme Of th«- 
befe (def, d. eL iiJ) that i»(b7 i6 eL 3«juid jor/. ii%)i 
it is equal: to the fpherical : angle : wfatnce PG 
is to PL as the radius to t£ fine of PQR. The; 
tor.wqr fiXiUS.|»Bti.as the fiaf «£ £ItQj8 
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die fadiiK : and ther^bfc, ex aquo^ PG'the fltoe o9 
the iide PQJs to PH the fine of PR» t» the fine* 
of PRQJs to the fine of PQR. 

CASES II.. and UL 

Wben tbe ^brte farts are of the fam namei. 
And, 

JVben tnoogtven parti include between tbem a given- 
part of a different name^ the part required fiandmg 
oppofite to tbis middle part.. 

Theorem II. 

Let S and s be the fines of two fides of a fpberieal 
triangle, d the fine of half the difference of the fame^ 
fidest a the fine of half the included angle^ b the fine 
of half the bafe ; and writing unity for the radius,, 
we have S s 4* d* — = o j in which a, orb may 
be made the unknown quantity^ as the cafe requires^ 

DBMONSTRATIOlf^ 

Let PQR {Fig, 2.) be a fpherical triangle, whofe 
fides are PQ PR, the angle induded QPR, the 
bafcQR,. PCihe femiaxk of die 4iliere^ In which 
. diBplailes of die fides Intedeftw 
. .To dk pole P, draw, the great circle AB, .catting 
tW iidei (produced, if needful) in M and N atw: 
<Kro* Q^and R, the leflcr circles Q^, rR, cutting 
off the arcs Q/: equal to the difeenoe of the 
fides J join MN, Qy, rR, QR, yr. 

Then the planes of the circles defcribed being pa- 
rallel (Theod.fpharic. 2. 2.), and the axis PC pcq^en- 
dicular to them (10. i^qJ tbejme)^ their kterfec- 
; . tion3 
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tfons with the planes of the fides, as QJ*, and Rt, 

will make right angles with PC; that is, QT and 
R/ are the fines (S, s.) of the fides PQIpR,. and 
MC NC are whole fines. Now the ifofceles tri- 
angles MCN, QTy, r/R, being manifeftly fimilarj 
as alfo MN, the fiibtenfe of the arc which meafures 
the angle C^P R, being equal to {2 a) twice the 
fine of half that angle ; we fliall have MN : MC : : 
: QT : : /R : } or, in the notation of the 
theorem, Q^sssS^r, rKssxsa.- And fbrdier, 
the chords Qil 9^ bemg equal, and equally diftant 
from the center of the fphere, as alio equally inclined 
to the axis PC,, will, if produced, meet the axis 
produced, in one point Z. Whence the points Q, 



cumference m which that plane cuts the furface of 
the fphere : the quadrilateral R r is alfo a feg- 
ment of the ifofceles triangle Z Q^^, cut off by a line 
parallel to its bafe, making the diagonals QJR., yr, 
equal. And therefore, by a known property of the 
circle, Q^^ x r R -f JR^ = QR^; which, fubftitut- 
ing for and Rr the values found above, 3 4/ for 
Q^, tfux QR, and takine the fourth part of the 
whole, becomes S i«^+^^^» the propofitioa 
that was to be demonftrated. 

Noit I. If this, or the preceding, is applied to a 
plane triangle, the (ines of the fides become the 
fides themfelves ; the' triangle being conceived 
to lie in die furface- of ar iphere greater than 
any that can be afiigncdk 

Kot$ ». If the two fides are equals d vaniibbg, 
the operation is (horter : . as it likewiie ia vrhoL 
0DC or both ^des are quadtants*. 




•lane (2. eL 1 1.), and in the cir- 
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t^U J. By comparing this propofition with ditt 
of the Lord Neper %^ wluch umIks the 39th 
ofKeiU'ftTr^onaiiictiy* it appears, that if AC; 

AM, arc two aro^ then fin. 1£±AM^ ^ 

aii.f AMx fiat AC'— fin.f AM. And k 
t|)9 (olHtioB ol Cafe n. the firft o£tlde pro* 

CASE IV, 

fThen the part required Jiands oppofite to a part^ 
which is liktwi/e unknown : Hsiv'm^from the data 
of Cafe I. found a fourth pait, let\Qie fines of the 
given fides be S, i i thoiib of the g^ven angles <r • 
and the fines of hatfthe unknown pacts a and 
and we Ih^ll have, as befbre, Ssa^^d^'^^i^'sstoi 
andif tlK^uatkmof tfaefopplenientsbe ^^g^-j- j-* 

^fi*mOi theo^ becaufe.<(*=: 1-^*= |.— Sjpa*+^*i . 
and /3*^ i — 0\ fiibftteatin^ valii^ the 
iecwd e<)Qation9 we get 

Theorem HI; 

' 6.,^ "" ■« J m wprds thus:, 

Muliiply the produB of the Jines of the two known 
angles by the fquare of the cofine of half the difference 
of the fides : add the fquare of the fine of half the dif* 
Jerinct.Qftbe.€mfjJki\^ and divide the eomfkmnt of il^i 
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Jim to unity ^ hy the like complement of the froiiuB of 
the four fmes of the fides and angles j and the fquare 
root of the quotient fball he the /me xif half the unknown 
angle, 

"IS. wc wotk by fo^aridim^y the opcfst&sn hot 

be very troublefome > but the Tule needs not be ufed, 
unlefs when a table of the trigonometrical analogies 
is wanting. To fupply which, the foregoing theo- 
rems will be found fufRcient^ and of ready ufe ; 
being either committed to memory, or noted down- 
«n the blank leaf of the trigonometrical tables. 

Hote^ The fchemes mvj be better, raifed ki car<U 
jnpsr* or with bent intettid threads. 



LXXI. Account of 7*wo extraordinary 
Cafes of Gall-Stones, By James John- 
ftone, M. £>, of Kiddcrminfter. Cb^- 
munkated by the Rev. Charles Lyttekon, 
L. Im Ik D^Ofi of SiKanN* 

30 tktJ^J:>r, Lyttthoi^ Bean ^ ExMt. 

ted j'A^ A Ccordiog to promife I ieod yo\x » 
^ Aloct acooant of liie two'cmoi^ 

ianmjf aSin we talkeci o^ the hit tSiae 1 Ind tfar 

pleafure o£ ieelng you at RidderooiinAer* 

The truth of £c 6dt narrated cafe you are akdkdy 

•iuffickot judse of » 4uuL if it li «t aU nooedary to 

afceruin. 
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afcertam the fecond in like manner, I can at any 
time produce the poor woman and her hu(btnd be- 
fore you, who will atteft the truth of fufferiDgs^ 
which will not eafily cfcape their memory. 

You are at liberty to difpoTe of this paper as you 
fhall think proper. I am, 

Reverend Sir, 

Tour fe^peftfiil and moft humble Scmn^ 

J. Johnftone. 

TH O' it is now pretty well known, that colicky 
and idleric difeafes often arife from gall-ftones 
generated in the bilious receptacle, and oWtrud;ing 
its canals ; yet an example of one, of fuch enormous 
fize, voided into the diudtmim from the Ai&us com» 
murns^ ashajmenedintheficftol the fijlowingcaibt 
is a very rare, ff not Incirely an unexampled occurrence. 
It will encourage us not too eafily to defpair of the 
expulfion of the krgeil calculi from the gall-bladder; 
and will teach us, that all violent attacks of pain 
about the (lomach are not owing to gout reflected 
upon that organ : it will make us more cautious of 
giving drailic cathartics, heating and inflaming medi- 
cines, upon fuch a vague prefumption ; and ought 
to difpofe thofe, who are trufted with the lives of 
their fellow-creatures, to a nicer obfervation of even 
the minuteft fymptoms and circumflances^ which 
may occur In dtfeales. 

xhe fecond caie points out, under certain circum* 
AmoHb the pradihility cf cxtrafting, by ]psaSm into 

the 
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ihe gall-bladder itfelf, thofe calculi, which, from 
their figure, or other impediments, cannot be voided 
in the natural way. The method of performing this 
unuTual operation, and fome infbnoes of its fuccef% 
have already been made public in Memoires de 
d'Acad^deChinug. 
. • 

•i* Mr8«F— — >, a iedeatary corpulent old ladji^ 
4iad been ttudb fiA>jeft to^d&y oomplaints, with- 
out jaundice, •ai«the vigour of life. The feat of the 
;pain w^s chiefly under the right fypocbon^rium^ as 
high as the flomach. She had bean tolerably 6ee 
'£rQ9i it for at leaft eight years paft. Deeember 
^7Sh about eleven o' clock in tne evening, ihe was 
-fuddenly fcized with a violent pain, extending from 
that part of the flomach lying under the right lidc, 
4hro' to her back. She compared it to a fword 
driven in that direction. This pain continued not 
jonly with unremitted violence, but even increafed, 
•till fcven o' clock in the morning : all this time fhe 
•vomited and ftrained almoft inceflantlyj but after 
her flomach was emptied of its contents, nothing 
£ame up befides clear flime, ibeaked with blood. 
Aboutievea o' clock in ihe moroing ihe ftte her j)ain 
fill jor. move lowiq^ as ihe expie&d it, and mm 
^ftmt time became ramarkably ealier. Soon afier this 
«dia(ige» ihe became eztremdy fick, and vomited up, 
£k .£e firft time, a prodigious quantity of greenifli 
3l«Uow bile. She had not before this feizure been 
«iemarkably coflive ; and in her pain had a iinermo* 
Cion to ilool with eficft} but during the rcjipaiBdir 
^ the (6th) day had none, tho'all this time.emoU 
lient clyftqrs vi^iQjededi «nd (he took i^^ularly 
. Vpi„5o. 4 A cveiy 
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feverV two Hours a powder of mUgfief. alb. f'err.foL 
'tartar, tart, vitriol ana 3j. ol. mc. mefcL gutt, j. 
with a draught of the frtcc. iif^on. ^ fal. ahftnth. But 
in the' middle of the night, and all day (the 7th), (he 
had an abundant difeharge of loofe bilious fto^Ja. 
She had continued free from exoeflive pain {m<x the 
morning of the former day, only now and then com- 
plained of uneafmefs fometimes in one, fometimes m 
another, part of her bowels. About twenty-four 
hours after her firft fcizure, flie felt a great pam 
ftriking towards the bottom of her back, and one 
hour after voided the extraordinary calculus, of which, 
the figure and defcription are fubjoined. Some time 
after pieces of (kins were voided by ftool, whicli 
were evidently of the texture and appearance of 
the internal villous coat of the inteftines and gall- 
bladder. The above medicines were the only ones 
Ihc ufed, by my direftion, under her painful com- 
plaint, excepting an external fomentation, and bleed- 
ing, which the hardnefs and contradtednefs of her 
pulie Teemed to require. She was ordered to drink 
plentifully of thin broths, and other foft diluent liqubrs. 
Durino^ the courfe of lier diforder (he had no appear- 
'ance of jaundice, nor fince j and, confrdcring hcf^ j^rs, 
enjoys at prefent (Sept. 1757) very good liealth. 

This caMus, as appears by the figure, was o^a 
.pyriform fliape, refembling the form of the tyflts 
'felfca MitM. Its furface was quite fmooth and polic- 
ed, exifepting towards the bafe, at that part marked 
•A,'v\rhere it was fcabrous, as if fome other fubftance 
had lain contiguous to it. When brokfen through, 
•it was compofed of conccntrical lamina, which wcte 
'alternately white and ochrc-colourcd. In length it 

rt^aflued 
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^fiicafured one inch and three tenths ; its tranfverfc 
fe^tion meafured at leail feven tenths of an inch. It 
had a faponaceous fmoothnefs, like other gall-ftones, 
and Hoatfid apon water. It- weighed only about 12^ 
grains. 

Tho' it be difficult to conceive, how fo bulky a 
fubftance, generated in the gall-bladder, could be 
cooveyed along fo narrow a parage ^9 the coinmon 
*biUa)y diK^t, efpepally cQodde^ipg the obliquity pf 

loittlMii for near bi)f floancli cff length betwixt 
^ Goiijto «f Afi Ato^Unmi yfit jthere ieem fii^ciciit 
data in the tfliovt caie to firoise, tbac .this animal 
;ftone was not formed in the alimentary tube, but 
'(large as it was) had coi^e into it Boom the ibi&us 
^communis diokjochus. 

The fhape and faponaceous fmoothneis, and colour 
<t)f the laminae, of this fubflance, fhew it was moulded 

the gall-bladder, and formed from bilious particles. 
The fevere pain and torture, and enormous vomiting, 
^e underwent, for feven hours after her firft feizure, 
argue, that it muft then be Ipdged in fome canal 
•much narrower and ftraighter than the alimentary 
^cai^al i for fo foon as it dropped into that^ the fevere 
jmn in a great meafure ceajed. 

,But that ftraight canal, in which it was fituated 
4uring thofe feven hours of torture, could be no other 
.^b^ ibic ii^^us copnjmnis cbpledochui for, during 
jihis ip9xyt of time, no bile :nra8 emptusd into the 
^bowels, npr ^tbrown ^up by the .ilrpnjged ^f^fcvts of 
ypmiting. rlQiiit no fopner (he perceiyed die 
.t*B^c^9f l^er .p^, to n^ove fr. drop dq,^ (ja 
;f«n^oo». which poifits ont - the , precife moment the 
%)nej9iift.]niwtf)fii!BP^ ii^to the yWf^t/^;* than 

4A i ' ik» 
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flic began to ficken, and inftandy after vomited up a' 
vaft quantity of bilious matter ; which now, from 
the de-obftruftcd du6l, began to flow freely into the 
duodenum. The obftrudtion of the duBus ckoledo- 
cbus was of too fliort a duration (only three hours) 
to occafion any obfervable jaundice. And it appears 
by the bloody flefli-like knots, thrown up with 
phlegm vomiting, tbtr the pa^ge of the fub- 
iknce was net e0is&i withoiit ooii&crable lioen^ 
tkm ef itbe finaH bHioiii dtti6b« And' cfak eafiiv 
■ocounts -for the fqpttratioii of die villous coat« wfako' 
afterwards appeared ilt this patient's ilools^ 

This coarfe delineation re- 
prcfcnts the figure and true 
bttik of the calculus ; which, 
I believe, is ftill \si my par 
tient's cudody. 

2, In February 1752. I was called to relieve w 
foot woman of this place, Sarah Ewdall, aged 30- 
years an^ upwards, and the mother of feveru chit^ 
dren. She laboured under the jaundice, and com* 
plained of a fevcre acute pain ftriking thro' from the 
right hypocbondrium to her back, with frequent vo- 
mitings. A praeternatural hardnefs, of a compafs 
not exceeding the hollow of tlie hand, was then 
plainly to be felt at the pit of the ftomach, or a little 
nearer to the right hypocbondrium. When that par- 
ticular part was prciTcd, flie complained of great 
pain. The pain at this part was always increafed* 
by attempting to lie upon the left iide. She was 

blooded. 
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Uooded, fomented externally, had emollient fapoim' 
ceoas clyAers injeded, and t nitrous apozenii and 
fills Gompoled of galhn, & fap. Caflillenf, and foon 
after leooveied. She had frequent returns of the 
fame complaint afbr this % but I &w her not again 
1411 Jan. 1 7ff , when ihe lay infenfible in a. fit^ which, 
for fcveral days deprived her of the ufe of her fpecch 
and of aii hcv feafes, only fhe tolled her limbs about. 
About a quarter of a year after ihe had recovered 
fiom this fit, Mr. Cooper of this place, her apothe- 
cary, informed me, that from a fmall fore at the 
pit of her ftomach, which came fince her laft ill- 
nefs, fhe had voided fcveral gall-ftoncs. Curiofity 
prompted mc to inquire into the matter of fadt from 
herfclf. She {hewed me the forp, which was now- 
almoil cicatrized. She laid, that foon after her laft 
illnefs a little pimple arofe upon that part of the pit 
of the ftomach, which had been hard ever fince fhe 
had been fubje<5t to the jaundice. This pimple broke, 
ran mattery and at diflmrent times the caleuH^ which, 
fhe fhewed me, had come out with the matter. Her 
fiomach had been fbmewhat painful beware it bfokct 
but was now eai^. The calculi^ which fhe fhewedf 
roe, had the appearance of bebg fragments of larger, 
ones, and fome were almofl duff; tho* fhe afTured 
me they all came fiom the fore in diat condition. 
Of thde.fragments I have two or three of the£ugefC 
now in my cuflody : they, are lights fwim <m water, 
finooth like foap; are of a yellow colour, and in 
fiome parts brown like fnuflf ; and confift of fimilar 
concentrical layers. The poor woman has fince 
then been troubled with returns of pain and jaun- 
dicCy. in the intewals of* which her ^ais perfectly 

clear 



and white. She is ftill alive;, and ready to atteft the 
truth of this narrative. 



i[cia>eb. 9,H|rHH£ fabjcft was tal!, and ptrfly 

^^^^ JL emaciated. I foand nothing ex- 
femally but a wdund in the left £de, which feemcd 
to me to have been degenerated mto an nicer. As I 
ilid not know the min when he was «live^ and had 

him two days after hh deceafe, I cannot give an im- 
mediate account of the canfe of his death. But in 
opening his abdomen, I found the epiploon adhering 
■clofe to the inteftines, in fuch a manner, that I could 
not part it without tearing it. It felt rough and dry. 
And as I was going to remove the intcftines, to exa- 
mine the mefentery, 1 found them fo coherent one 
with the other, that it was impofliblc for me to di- 
vide them withoiit laceration. Then i inflated the 
intelHnal'tdbe, fer the'icifpedSicm tiTthis extiaondi* 
nary pfa^hddaenolD j but, ^ to my great furprize, aH 
ihe extisiiial paicts of iSie intdtinesriqppeared finootfa^ 
▼eiy few of the driivfiaivolutioiis were (ben, coca- 
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with each other. The fuWlance of the intcftines 
was rough, and a great many pimples, as big as the 
Ijcad of a pin, ap}\.*ared in them, and were ahnoft 
free from any moillure. It is proper to obfervc, 
ithat thcTe pimples have been ti^Bcn for glands by the 
MMR^flM^MugUs,. aiidollkttfi ) .wbeim tfaey aie 
4lfeniM(fMttilitf«5 iMt die-oofimiif .the exhaling 
4«l]iftr4Mhim, mod «c «ot to be md widi cst- 

orf'Afteip ^having made incifions in that part the 

I found the pentonaam, or 
:«ktemal mtfiibbne whic^;iiivefts the inteilines, and 
Btiml^f/^a of the abdomeriy to be of the thicknefs of 
a fix-pence ; and I fairly drew all the inteilines frgm 
their external membrane without feparating their co- 
helions ; the perttonaum, or external membrane, af- 
ter^'ards appearing like another fet of inteftines. I 
found a fluid in the inteftines j and I will not take 
upon me to lay, how the periftaltic motion muft have 
been performed. And afterwards I parted the fto- 
mach from itt. external tunic, as I had done the in- 
teftines. I found no obftru<5tion in the mefcnteric 
glands ; but every evolution of the mejfenteiy firmly 
:«bbaed«'toget]iep. Tlfe^liw fjSa adhmid clofely 
itDttlie diophragm, and its jflcQacent -parts : and jnotfae 
.wS/KoK^tf ^;!^ pretty 'duck, «eidMr- 

<io»*gp«cn^nor too ydkm, But a iint- between ^both. 
.1 mettwiiih n(iliiiDg>reoMrkaUe'ia'lfaetother parts df 
'^Momen, ; In opening the thorax y I found tjie 
4ungs cloiely adhering to the ribs laterally, and poi^ 
Jtex^ly^Mid interioily<*islti^ to the fericardifim. In 
•mhinr m inrifinn tniopm the pericardium^ I found 
k fo dofely adhering to the h^ut, that I could not 
*. ^ avoid. 
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mwM woundtii^ lliat organ, and ynAk much diffi. 
cnlqr oonld mat it from it I met with no fluid m 
die feneardium. The heart was finall $ and in the 
internal Jide the pores of the pericardium appeared 
ib bnge, that one might have infiniiated the head of a 
middling pin into them. They have been defcribed 
hj fome anatomies, who have met withxaies fome- 
.what iimilar to this, but without fuch univerfal ad- 
hefiotts I and they have been fuppofisd to have -been 
•gbhds. The fame pores likewile appeared on the 
jieart ; which, in my opinion, are nothing but the 
extremities of the exhaling veflels. In removing the 
heart, I found the dorfal^ and other lymphatic glands 
above the lungs, quite largo^ indurated, and of a 
dark grcyifti colour. Nothing remarkable appeared 
in the kings ; only, that the portion of the pleura, 
which inve&s the longs, and is generally thin, was 
^ere thick and rough} and thro' a glafs it appeared 
If oovefcd wrath graina.of iand^ sund miglhr inie- 
juml planes have been cafify tocn froni the^ungs. 
. The MTia was pretty buns^ and inthatiMrt of it* 
^^vhich mni on the tenth vtrtdrai^ iibund a 
xj^t as big as an olive, full of ftui and lower 
down, immediately before that veflel perforates the 
•xliaphragm, I found another, fomething lefs, full of 
•matter likcwife ; both which portions 1 have bjr me. 
That portion of the tfor/j, where the cyJHs appealed^ 
-was rather thickei; ithan the other, and oiTeous. In 
opening the cranium, I found in that part of the ce^ 
rebrum, which lies over the cerebellum, atablefpoon- 
iull of pui, of a grecnilh colour ; and examining it 
thro' a glafs^ there was. an appearance Af mimdeuia 
JiniU 

LXXIU. 
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LXXIII. Of tbe heft Form of Geographical 
Maps. By tbe Rgv. Patrick Murdoch» 
M.A. F.R.S. 

MmAV^9, LTTTHEKanypoitionoftlieeailii't 
i758- yy fuiiM is projeded on a planer 
or tramferred to it by wha tetc r method of defcrip. 
don, the real dimcniioni^ and very often the figure 
tod pofition of countrieiy aie much altered and mlP- 
reprefented. In the common proje€Ubn of the two 
hemifpheres, the meridians and parallels of latitude 
do indeed interfe^ at right angles, as on the globe ; 
but the linear diftances are every- where dimi- 
• nifhed, excepting only at the extremity of the pro- 
je^ion : at the center they are but half their jufl 
quantity, and thence the mperficial dimenfions but 
coe-fourth part : and in lefs general map6 this in- 
conveiufiBoe wiU always, in ime deg|xe» attend dw 
fttreograpldc projedioife 

Tht m^lk^apbic, by Mfalkl Unci, woiddbeftill 
left «A^(Wiei Ikies falling altogether oblique on 
the ottcme parts of the hemi^ihere. It it ofefbl, 
boiPever, indefcribii^tbecircani-polarr^iofis: and 
the rules of both pn^edtions, for their elegance, as 
well as for their ufes in affa-onomy, ought to be re- 
tained, and carefully (ludied. As to Wright's, or 
,Merca tor's, nautical chart, it docs not here fail un- 
der our confideration : it is perfe<^ in its kind j and 
will always be reckoned among the chief inventions 
of the lad age. If it has been mifunderflood, or 
mifapplicd, by geographers, they only are to blame. 
Vol. 50. 4B ILThe 
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II. The particular methods of defcription pro- 
pofcd or ufcd by geographers are fo various, that we 
might, on that very account, fufpe^ them to be 
faulty ; but in moil of their wqrks vrp actually find 
tlicfe two blemiihesy the IhearJiJhmeh vtfiAfy /alff, 
aod tife interfe&ions of the circles Mque : ib that a 
qaadrilatieral niftMigwhr fpace fbajl ofUo n»ro- 
.iented by an oblique-angled rhomboid figort, whofe 
-duigoMk are very far B'om equal ; and yet, by a 
-ftrange contradidion, you ^faaU ftt a fixed ic^is of 
diftanccs inierted in fudi a map, 

III. The only maps I remember to have feen, in 
which the laft of thefe blcmilhes is removed, and 
the other Icflened, are fome of P. Schenk's of Am- 
fterdam, a map of the Ruffian empire, the Ger- 
mania Critica of the famous Profeflbr Meyer, and a 
few more In thefe the meridians are ilraight lines 
oonvcrping to a point from wluch, as a csnter, the 
parallek of latitude ara deferibed i and a ndc has 
been pubMied for the drawing; of fuc^ maps^. Bi|t 
•at diat nAS' appears c» be only an eafy and oonfeni- 
ent approximation, it remains ftill to be inqviicl^ 
^bai is the cor^ruBion of a particular map^ that 
Jhall exhibit the fuperficial and linesr meafwm in 
ibeir tnteft ^rtportionii la order 19 which, : 

IV. Let E /LP, in this figure (See T kb.XXI,) ' 
be the quadrant of a meridian of a given fphcre, 
whofe center is C, and its pole P; E L, E/, tne la- 
titudes of two places in that meridian, E M their 



X Snux drew feveral of thac form. 
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middle latitueic. Draw LN, In, cofines of the lati- 
tudes, the fine of the middle latitude MF, and its 
cotangent MT» Then writing unity, for the radius, 

if ift CM wc. take =. t^xiS^%M1* ^ 

jr we druw jrR, J»r, odi to hulf the arc L/» 

Old perpendicular to CM } the conical furface gp- 
nemted by the line Rr, while the figure revolves on 
the axis of the fphere, will be equal to the Hirfaoc 
of the zone that is to be defcribed in the fame time 
by the arc L 1; as will eafily appear by comparing 
that conical furface with the zone> as xneafured by 
Archimedes. 

And, laftly, If from the point in which rR 
produced meets the axis, we take the angle CtY m 
proportion to the longitude of the propofed map, as 
Mr the fine of the middle latitude is to radius, and 
draw the parallels an<) meridians as in the figure, the 
whole ipace SOQV will he the propofed part of 
the conical furfiice expanded into a plane ; in which 
^ places may now be in(erted accocdicig to lUcir 
known longitudes and latitudet> 

£XAMP|.JS. 

V. La L/| the breadth of the aoae, ibe jo°, lying 
between lo^ and 60** north latkudes lis loi\gitudb 
I io% from ao*^ eaft d the Canaries to .the cci^er of 
the weftemhemifphere» comprehendmg the weftem 
parts of Europe and Afirica^ the aiooe4Biciwn:pBrts 
of North America, and the ocean that iepamm j| 
^from the.old continent* , . j 

And bccaufe Cx = ix^THItt' ^ *^ 
three logarithms* 

4 B a Log* 
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Log. 0.8726650 (= 50° to radius 1) — 1.^408476 

Log. MF (fin. —1758^913 

Log. MT (tang, ^f) 0.IJ47732 

Take the fum — 1.8542111 

from log. Nff .6923771) . • • . — 1.8403427 

the remainder —1.986130^ 

is the logarithm of Cx. And becaufe i : 

C;^ : : MT : pcty to tfab adding the log.MT o.i 54773 2 

The fum O.14O9O0B 



18 the log. of x/«B 1.3832^0; and xR (axm 
%LIJ being 4363325, R/ will be 0.9469275, ri 
as 1.819C925. Whence having fixed upon any con- 
venient uze for our map, the center / is eafily found. 
As, allowing an inch to a degree of a great circle, 
or fo inches to the line Rr, Rt the femidiameter of 
the leaA parallel will be 5'4.2f 5 inches, and that of 
the greateft parallel io4.2 5'5' inches. 

Again, making as radius to MF fo the longitude 
no* to the angle S/V, that angle will be 63* 5'!, 
Divide the meridiana and parulels, and fini(h the 
snapasufnaL 

Note, The log. MT being repeated in this com- 
putation with a contrary fign, we may find xt 
imwiBdirtrly by fubcra^ng the fum of the loga- 
fidum of L/ and MF fiom the log. of Nir. 

VL Am^dftmlif this nde will have dicfbl*, 
lowmg propertiea: 

I. ThemterfeaioilioflheiDCliltailiandptiaD^ 
wili be scdangokr. 

2. The 
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3. The diftances north and fouth will be cxad| 

and any meridian will ferve as a fcalc. 

3. The parallels thro' z and where the line 
Rr cuts the arc L/, or any fmall diftanccs of places 
that lie in thofe parallels, will be of their juft quantity. 
At the extreme latitudes they will exceed, and in 
mean latitudes, from x towards z or ^, they will fall 
ihort of it. But unlefs the zone Is very broad, nei- 
ther the ezcefs nor the deftft will be any-where oon* 
fidenfale. 

. 4* The latitudes and the faperfides of the map 
hdng egadi, by the conftrudkmy it follows^ that tbs 
asceflcs and defers of diftance, now mentioned, 
compen&te each other } and are, in general, of the 
leaft quantity they can have in the map deiigncd. 

J. If a thread is extended on a plane, and fixed 
to it at its two extremities, and afterwards the plane 
is formed into a pyramidal or conical furface, it may 
be eaiily (hewn, that the thread will pafs thro' the 
fame points of the furface as before j and that, con- 
•verfely. the fliorteft diftance between two points in a 
conical lurface is the right line which joins them, 
when that furface is expanded into a plane. Now, 
in the prefent cafe, the (horteft diftanoes on the coni- 
cal furface will be, if not equal, always nearly equal, 
to the correfpondent diftanoes on the fphere : and 
therefore, all rectilinear diftances on toe map, ap- 
plied to the meridian as a fcale, will, nearly at leaft, 
ihew the true diftances of the places repreiented. 

6. In maps, whofe faccadth exceeds not 10° or 
15s the re^linear diflances may be taken for fuiH- 
ciently exadt But we have chofen our example of 
a greater breadth than can often be required, on pur- 
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eofe to fliew how high the errors can ever drlfc ; tnd 
how they may, if it is thought needful, be nattlf- 
edimatcd aiid corred^d. • • ■ 

Write down, in a vacant {pace at the bottom of 
the map, a table of the errors of equidiftant parallels, 
as from five degrees to five degrees of the whole lati- 
tude; and having taken the mean errors, and dimi- 
niihed them in the ratio of radius to the iliic of the 
mean inclination of the line of diftan€e to the meri-^ 
dian, you (hall find the corredion required $ remem- 
bering only to diftinguifh the diftance into Its pais 
that lie wttifin and mthmt the ^hcve, and taiui^ 
the difl!erence of the oorrefpdndenc errorSy in difi9 
and in excffs. » 

But it was thought needlefs to add any examples; 
as, from what has been faid, the intelligent reader 
will readily fee the ufe of fuch a table ; and chiefly 
as, whenever exaftnefs is required, it will be mor^ 
proper, and indeed more expeditious, to compute 
the diftances of places by the following canon. 

Multiply the produSi of the cofmes of the Mvo given • 
latitudes by the fquare of the fine of half the difference 
rf longitude ; and i9 thii frpAA add the fquare of 
the fine of half the difference of the latitudes j t6e 
fquare root of the fum fiatt 6e the fine of haff' the arc 
of a great circle Mween the tvo places given. 

Thus, if we are to find the true diftance from 
one angle of our map to the oppofite, that is, from 
S to Qi the operation will be as fyXkimi 



a 
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L. On. jcte— 1.69897CIPI 
L. fitt.'So^ — » -9933 5 ' 5 
s L. fin. 55^ — 1.8267290 

•—1.5190505 rr log. of 0.330408 

tad sL. fin. 25^— 1.1518966=: kg. of 0.178606 

9 * * ■ 

liOf. dttfam . . . o 509014 M.— • t.7067297 

Whofc half is— 1,8533648 
Ac L. fill, of 45° cbc doabie of which is 91° or 5462 geo^ra- 

And feeing the lines T$, TQ, tecliioed to minutes 

of a degree, are 61^^. 1 89 and 3255. i8p refpedlively. 
aoiitfae «ngle STV is (>f.s'M «J» «ght line SQ^on 
&e map will be ji94-'> exceeding its jttft value by 
132' or ^ of the whole. 

7. The errors on the parallels increafing laft to- 
wards the north, and the line SQ^ having, at lafl, 
neuly the fame diredioni it is not to be wondered 
flnt the errors in oar example fhould amount to 
Greater ftill would happen, if we meafured the 
diftancc from O to QJby a ftraight line joining thofe 
points : for that line, on the conic furface, lying 
every- where at a greater dillance from the fphere 
than the points O and Q, muft plainly be a very 
improper meafure of the diftance of their correfpon- 

'dcnt points on the fphere. And therefore, to pre- 
vent all erfors of that kind, and confine the other 

^errors in this part of our map to narrower bounds, it 
win lie .beft tp terminate it towards the pole by a 
fh-aight line KI touching the parallel OQ^in the 
middle point K, and on the esul and weft by lines, 
as HI, parallel to the meridian thro* K, ana meet* 
ing the tangent at the middle point of the panfltl 
6 V in U« By this means too we ihall gain more 
%aoe than we loie, while the map takes the ufual 

rectangular 
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rectangular form, and the fpaccs GHV remain fiiT 

the title^ aiid other infcriptioos. 

Vn. Another, and noc the leaft coniiderable, pro- 
perty of our map is, that k may, without fenfibk 
error, be u(ed a$ a fejuchart; the rumb-linea on it 
being logaritfamk ibirila to their common pole /, as 
is partly reprefented in the figure : and the arithme- 
tical iblutions thence derived will be found as accu- 
rate as is necefiiuy in the art of failing;* 

Thus if it were required to find the courfe a fliip 
is to fteer between two ports, whofe longitudes and 
latitudes are Icnowo, we may ufe the following 

Rule. 

To the logarithm of tbt number of minutes in the 
difference of longitude add the conftant logarithm ♦ 
— 4. loi 5 1 05, and to their fum the logarithm fm 
the mean latitude^ and let this laji fum be S. 

T})e cotangent of the mean latitude being T, and 
an arithmetical mean between half the difference of 
latitude and Hi tangent being celled m, from the 

.Mid let tie logarithm of their d^erenci D 1 tbim 
fiait 8— D ^ nearly the logartttm tm^geut of the 
migU^ in vhicit the fkifs em^e cuts the wuriJtilmt* 

Kofe, We ought, in ftridncfs, to ufe the ratio of 
tX'\-xK to tx — xK inftead of T + w to 
T — m; but we fubftitute this laft as more 
eaiily computed, and very little difierent. 



• This conftant logarithm contains the redutSion of the diff* 
qf longitude to parts oi nwUin unity, and to Briggt's Modulus. 

Example 
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Example i. 

" Let die latitiidci^ 4m the fame (ide of die equa-* 
lor, be lo^ and 6QPi then the middle latitude and 
its complement are 3J* and 55% and half the difie- 
rence of the latitudes is 250: and the difference of 
longitude being 110% the operatioa wiU iUod as 
t)clow. 

Log. 6(^00' (in no**) .. 3.81 9f439 
Conftantlog, . . . — 4.ioifiof 

~i.92iof44 

Log.fin.35« . ♦ . ■ *J'7f^y9'3 

Saa • • • • 1.6796457 

Again T s= 1.428 1480 
msas .451320a 

L<yg. TT^ (= 1.879468a) 0.2740350 

Log. r—jw(= 0.9768278) —1.9898180 

Log. aa84at7oaDss^f45365oe- 

f — J>(«log.t»grat59»i6') ... . mz caafMSf 
■gMdi^toa wuum fViKhtte foluoon lijr a taklc a£ JM rn dwa ll 
faitii 

Example 1. 

The reft remunmg, let the diffoaieeof kii^^ 

heQDly40% then 

Log. 2400' (in 40**) 3.38021 IX . 

Conftant log. . . . — 4.1015105; 

«— 1.4817217 
Log.ii11.35* . - .. — ^ 75^5913 

S s . . . . —1.1403x30 
D (as before) ss — i.4536f 00 

S — D(»=log. tang, 31° 27'!) . . • —1.786^630 
Vol. 50. ExAMPi.* 
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BxAMrLB 3. 

Let ^ diffisreooe of longitude be 40^ but tfae^ 
kdtades f6» and So*"; 

And log. i^oo'l ^Ci-i,T 
+ log. conftant f 1.4817^17 
Log. im. 68® • • • ai— 1.967165-9 

Sas . . • . ^ 1.44888^1 

T (tang. 220) sss ,4040261 
jvt=: 2109980 

Log. T-f"^ (= .6150242) — 1. 7888921 
Lof> T<-* ai (= .1830x82} — 1. 2625 1 &i 

Log. . . o.5a63740ssDs3 — 1.7212944^ 

JS — D (= log. tangent 28° 6') sss— 1*7275931 

wanting of the true anfwer no more than i° 4'. 

And in all cafes diat can occur, the error of this 
fule wtU be inoonfidamble. 

It is not meant, however, that it ought to take 
place of the eafier and better oiDmputation by a table- 
cf meridional parts : but it was thought proper tot 
ihew, by feme examples, how fafdy the map itfelf 
may be depended on in the longeft TOmges ; provided 
it is fufficiently large, and the iwcfflaiy rumb-linea 
are taauSdy diavm *• 



LXXIV. 
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LXXIV. A Jhort Dijfertation on Maps and 
Charts : In a Letter to the Rev. Thomas 
Birch, D, D. and Secret. S. By Mr. 

. Wm.Mountaine^ jF.i2.& 

S I London, Mindi si. 1758. 

Reid April 6. A M O N G the feveral improvements 

made in arts and fciences by inge- 
nious men, the conilrudion oiglobes^ maps^ or charts, 
deferves a place : not only on account of the pleaibre 
and fatisfiidioQ that ariies to fpeculattve minds, in 
ibrveying the eztcnt and divifions of thb terraqueo;is 
^obe, but alfo for their real de and lervioe to navi- 
gation, trade, and commefce. 

Glomes perhaps were firft invented, as bearing the 
neaieft femblance to the natural form of the earth 
and fea, with proper circles thereon defcribed, and 
the feveral empires and kingdoms, according to their 
extent, latitudes, and longitudes, as far as .geography 
and hillory would admit. 

But tho' thefe convey the moll general and trueft 
ideas of the poUtion and £tuation of places ; yet, as 
containing but a Imall ftirfaice, they were fymd not 
extenfive enough to take in particulsr kingdoois or 
fiates,* with their fubdivifions, cities, and rivers, fo- 
gs to convey an adequate and fuffideat reprefimtation. 
Befldes, they vrerj: not io portable aind commodious 
in voyages or travels* 

Ma^ and Charts were therefore thought of, as 
being moft convenient for both the purpofes above- 

4 C-2 mentioned; 
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mentioned ; the accuracy of which depends on re- 
prefenting the meridians and parallels in fuch man- 
ner, that when places arc laid thereon, according to 
their latitudes and longitudes* they may have fucb 
refpe^t to each other, as they have oa the g^obe it- 
felf } and thofe are either glMar or reffslimar, 

GloMar, or cunnUmar^ are eidier geoerd or por- 
ficular. 

' General y are the hemifphcres; Sax the moft part 
conflrudted ilcreographically. 

ParH€ular, contain only fome part of the terra- 
queous globe J and of this fort there are fundry 
modes of conftrudlion, which for the moft part 
are defe<ftive, fo as not to be applied with accuracy 
and facility to the purpofes intended, in determining 
the courfes or bearings of places, their diilanccs^ 
or both. 

Re&iUntar were therefore very early adopted, oa 
which ^ mcridiam were deicrnsed pandlci to each 
other, and the dmees of latitiide and longitude every- 
where equal ; the rumfas were confequently right 
lines and hereby it was thought, that the courfet- 
or bearings of phtces would be more eafily deter- 
mined. 

But thefe were found alfo infufficicnt and errone- 
ous, the meridians being parallel, which ought to 
converge j and no method or device ufed to accom* 
modate that parallelifm. 

Notwithftanding the great deficiency in this plane 
map or chart, it was preferre d, efpedally in nautical 
hounefi ; and hath its uies at this day in topographic 
oonftnidioQ8» as in bays« harbours^ and very narroir 
nines* 

However*. 
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However, the errors herein were fooner difcovercd 
than corre<fted, both by mathematicians and ma- 
riners, as by Martin Cortefe, Petrus Nonius, Coigoiet, 
and fomc fay by Ptolemy himfclf. 

The firft ftep towards the improvement of this 
chart was made by Gerardus Mercator, who pub- 
li(hed a map about the ytu 1 yfo, wherein the de- 
grees of latitude weie incretfed from the equator to- 
wards each pole ; but upon what principles this was 
conftruded, he did not exhibit 

About the year 1 fpo, Mr. Edward Wright^ an. 
Engl ilh man, difcovered the true principles upon 
which fuch a chart (hould be conftru<fted ; and oom^ 
municated the fame to one Jodocus Hondius, an en-- 
graver, who, contrary to his honeft faith and engage- 
ment, publiihcd the fame as his own invention : This 
occafioned Mr. W ight, in the year 1599, to exhibit 
his method of conftrudtion, in his book, intitled, 
Corre^ion of Errors in Navigation j in the preface of 
which book may be feen his charge and proof againd 
HondittS; and aUb how far Mercator has any right 
to ihare in the honour due ibr this great improve- 
ment in geography and navigation. 

•Blundevill> in his Exerciies, page 327^, publiihed^ 
anno i gives a table of meridional parts an* 
^ering to even degrees, from 1** to 80® or latitude^ 
with the llcctch of a chart conftruded therefrom $ 
but this table he acknowledgeth to have received 
from Mr. Wiight, in the following words, page ^26, 
viz. '* In the mean time to reform the faide faults,"* 
(in the plane chart) " Mercator hath in his univerfal 
chani or mappe made the fpaces of the parallels 
•* of latitude to bee wider everie one than oilier 
from the equino^al towards either of the poles,. 

7 
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**• by what rule I know not, unlefs it be by fuch a 
table as my friend Maifter Wright of Caius-col- 
le^ in Cambridge at my requeft fent me (I thanJc 
him) not long dnce for that purpofe, which tible 
with his confent, I have plaiiuie iet ctowDy" 
About the year 1720^ a elobuUur chart was pub* 
liflied, £ud to be conftruAed by Mr. Henry WiUba » 
the errors in which were obviated by Mr. Thomas 
Haieiden, in a letter to Dr. Halley ; wno at the iamc 
time exhibited a new fcale, whereby diflances on a 
given courfe may be meafured, or laid off, at one 
extent of the compaffes, on Wright's projeftion; 
and was intended to render the fame as ealy in prac- 
tice as the plane chart. 

The above chart was publiflied in oppofition to 
Mr. Wright's, which that author charged with im- 
perfedioos and errors, and that k itprefented places 
bigger than they are upon the globe. 

It Is true, tlie furftoe is apparently enlarged 1 but 
die pofition of places, in tefpeA to one another, are 
in no wife diftorted ; and it may be afTerted, with 
the iiune pari^r of reaibn, that the lines of fines, 
tangents, and fecants, are falfe, becaufe the degrees 
of the circle, which are equal among tbemfelves, 
are thereupon reprefented unequal. 

Yet if a map or chart was fo conftrucfted, as to 
(hew the (ituation and true extent of countries, &c, 
prima facie (if I may be allowed the cxpreffion), 
and yet retain all the properties, ufcs, and iimplicity, 
of Wright's conftrudion, it would be a truly great 
impniveoMDt} bat this ieems to be impoffible. 

The oBOcbod exhibited by the Rev. Mr. Murdoch^ 
in- his paper, read before uie Royal Society on the 
^th of Fd)nMfy Jaft, ihews the fituatioii cf places, 

and 
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and feems better calculated for determining fuper£cial 
smd linear meafurcs, than mj ocfaor that occurred 
10 me. 

Thk Gentkman, Oloftntes his theory with ex- 
amples jttiUy btended to point out the quamity of 
error, that happen in a large extent 

Forinftance; Between latitudes lo** and ^o** N-. 
and containing i lo degrees difference of loogitiide» 
Mr. Murdoch computes the diftance at 94. miles ; 
which, upon the arc of a great circle, is found to be 
f477» or by other methods ^4.62. j fo that the dif- 
ference is only 117, or at molt 132 miles in fo great 
an extent, and to an high latitude ; and the higher 
the latitude the greater the error is like to be,. where« 
erer middle ktitude is concerned. 

His couries alio agree very nearly with oomputa^ 
lions made ^m the tables of meridional parts. 

In example the firft they are the very fame: 

In example the 2d they agree to half a minute: 

In example the 3d th^ vary i** 4', on account of 
the high latitudes, which extend from 56'' to 80° N. 

However, I do not efteem this method fo fimplc, 
cafy, and concife, in the pra<5lice of navigation, as 
Mr. Wright's conftrudlion, efpecially in determining 
the bearings or courfes from place to place : nor will 
it (I prefume) admit of a zone containing; both north 
and fouth latitude. 

Of thefe inconveniences Mr. Murdoch feems to 
W extremely weU acquamted, when he expreffes 
bimielf in the following very omdid and ingentions' 
ierms» wz, As ta Wright's orMercator's naoti-^ 
^ cal chart, it does not here fall under our confide- 
" ration : it is perfeA in its kind ; and will always* 
^ he leckboed among the chief inventions of the 
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lail age. If it has been aufuwMloQd «r mifap- 
plied py geographer8» tfaej^ only «fe lo blame.'*-^ 

And again, at the end of his nautical examples, he 

cmdndes thas, was. ^ It k not meant, however, 
tbtt k ought to take place of the eafier and 

'* better compuntion by a table of meridionat 

" parts/' 

i haiis the hofNur to he, wkh the g^cateft ie(pe6^ 

SIR. 

The Royal Society's, and 

Tmtr ma/R. obedient Servant, 

* 

William Moiamaine* 



ADDBN9A to M^.Mltfdoch*! P^ftT^ N^. XXXItl. 

iF it is required " to draw a map, in which the fuperficies of a 
** given zone fliall be equal to the zone on the fphcre, niAile 
*• aC the fame time the proje£lion from the center is Oridly geo- 
**■ medrical TtUu Ck C M «if a MmttriuU mean bttvmm CM 

and twict the tangent of the femtd'ffertnct of tatitucUi ; and prcje^ 
on the conic furface generated by */. But here the degrees of lati- 
tude towards the middle will fall (hort of their juil quantity, and 
at the extretniciet exceed it : which hurts the eye. Artitb maf 
ufe either rule : or, in moft cafes, they need onlv make Cjt to 
C M as the arc M L is to its tannnt, and hniih the map ; either 
Inr a projedion, or, «§ in the m meiuMl, by dividing that part 
Qt .JT/ which is tnterocfUtd bgr the fectni* tbra' h and 1% UMo «qia| 
degrees of lati'tide. 

Mr. Mountair e jufily obfervcs, that my rule does not admit of 
a zone containing N. and 8. latilades." Bat the remedy it, ii 
4xttnd the Itjfe*' latitudes to an efua/tty with the greater ; that thecMi 
mff bt (bM%ii iM « ^iimitr^ and rumkt uU9jtr^\gia Ums, 

■ 

LXXV, 
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LXXV. Cafes of the remarkable EffeSis of 
Bliflers in lejjfening the ^ichnefs of the 
Pulfe in Cougbiy attended with Infar&ion 
of the Lungs and Fever: By Roisert' 
Whytt, M. D. F. S. Fellow of fie 
Royal College of Phyfcians^ and Profejfor 
of Medicine in the Vmverftty of Edin- 
burgh* 

EeadFeb. i6. ^^NE of tfac moft flatural effisd* 
>7s8. plaiften» wlm afmlied 

to the human body, is to quicken the pulfe, and in- 
creafe the ibcce of the ciradation. This efied they 
prodoce, not only by means of the pain and in- 
flammttion they raiie in the parts to which they 
arc applied, but alfo becaufe the finer particles of 
the cantharideSy which enter the blood, render it 
more apt to ftimulate the heart and vafcular fyftem. 

The apprehenfion, that blifters muft in every cafe 
accelerate the motion of the blood, feems to have 
been the reafon, why fome eminent phyficians have 
been unwilling to ufe them in feverirti and inflam- 
matory difordcrs, till after the force of the dileafe 
was a good deal abated, and the pulfe beginning to 
fink. Howorer, an attentire obfcrvatbn of the ef- 
leds, which £>Uow the application of Uiften in 
thofe difeafes, wilt ihew« diat inftead of increafing, 
tfaey often remarkably kflen the frequency , of t& 
polie.' This I had oocafion formerly to take notice 

Vol. 5a 4D of 



[' ^7© r 

of (i), and (hail now evince more fully by the fol*-. 
Ipwing caies. 

h A widow lady, aged about 50, vr2S fcizcd (De- 
oember ijff) with a bad cough, opprcffion about 
her (lomach and breaft, and a pain in her right fide, 
tho' not very acute* Her pulfe being quick, and- 
fidn hoc^ ibme Uobd was tJkiea Miqr, wludi was a 
good deal fi^: acmuodag and cxpoSbocating medi- 
daes were mo frderibpd. But as Jicr compkuDts- 
did not ykld to thefe remedies, I was cidled on De- 
cember 26tli» after (he had. been ill aboat'tea d^;. 
at whieh time her puUe beat from pd to 100 times 
in a sBBnte, but was act fidler thaivnaiur«l. I or-^ 
dcred her to lofe (kvm sor eight <aaBcef;nQie of blood». 
which, like the former, wat £zy and oext dty^ 
finding no ^atement of her cooplainls, I advi^ a 
blifter to be applied, in the evening, to diat part of 
her right fide which was pained. Next njorning,. 
when the blifter was removed, the pain of her lide 
was gone, and her pulfc beat only 88 times in a mi- 
nute, and in two days more it came down to 78,. 
However, after the bliftoed part becanie dry, the 
pulfe rofe in one day's time to 96, and continued be- 
tween that number and 90 for f our daysj after which 
I ordered a large blifter to be put between her fhoul- 
ders. When this plaifter was taken o£F, her pulfe 
beat under 90 times in a mimMB ^ and next day it^ 
feli to 76) and the da y after to yi. Thecoughand 
other fymptomSy which were relieved hj w BHt 
blifter, were quite cived bj the ftoond. 



. XL Jc^n' 
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II. J(An Graham, bookbinder, Ln Edinburgh, aged 
57, of a thin habit of body, formerly fubjedt to 
<ioughs, and thought to be in danger of ^ pbtbijk 
fMbmmdiSf hatting expoisd lumlfilf un\va(ily to cold 
tn the night time, was, about the eiid of Jgnuaryi 
1756, fe&l*with a bad cousfa and ieverifline& % for 
lirMch bf Moedol^ 7UiA^|id,a.diaf^HMlc julep, 
« peflml droqrfHon^ and^jiitrliiBB ffm.mk 
mm iatum Atsttim fiiUiikum,. given him by MIm 
James Ruilell, furgpaiMipo^iecary in this place. Oft 
the xath of February, a^r he had been ill above a* 
^bftnig^, I was dcmed to viiit him* ii? itemed to 
ht a good deal cmactated % bis eyes were hollow^ 
and chieeks fallen in : he was almoft conilandy in a 
fweat; coughed frequently, and fpit 1^ a great 
•quantity of tough phlegm, fomewhat refembliog/);/!: 
his pulfe beat from 112 to 1 1 6 times in a minute. 
In this condition I ordered inmiediately a blifter to 
be applied between his ihoulders, which lelTened in 
fome degree his cough and fpitting, as well as the fre- 
quency of his pulfe J but the bliikrcd part no fooner 
began to heal, than he became as ill as before, and 
continued in this bad way nine or ten days, gradually 
waiting, widi a»tiiiiied fwM% and a great (pitting 
«f athtckanmoL Durii^ thia time he iiibd fiA^bm. 
rtfitnm^ and the mbtne with pm. mrnmn. and acit, 
feilUt. withoot any ftnfibfe heoflit, and had & ouncea 
of Uood taieeB. away, idnch waa very wMy, and 
the <x«;^&jiini/ff«rwaaef a lax texture. Inthisalmoft 
defpcrata condition, another blifter, larger than the. 
former, was put between his ihoulders, which re^ 
markably lefioied his cough and fpitting, and in two 
or three dayi sedoDed his jpuUe ta ^ flmkiea in • 

4D 2 minute* 
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ininute. After this he continued to recover flowiy^ 
without the afTifbnce of any other medicine, except 
the tinBura rqfarum and the mixture vtxiJt^gum, am» 
mon, and aceUjeilHU ind at piclbiit he enjoys goodt 
Itealth. 

« 

III. Rfirt. ■— ■ » md upwnds otf 40^ who liid^ 



k the winter months^ WM, lAOAdber 175'^, feized^ 
Inth tfaofe complaints in a much greater degree thaa 
ufual-i to remofc which, flic was blooded, and got 
fbme attenuating and pcfforal medieines finotn Mr- 
John Balfour, furgeon-apothecary in Leith. I was* 
called on November iith, after (he had been iU: 
feveral weeks, and found her in a very unpromifing 
(Condition. She had a frequent and fevere cough, 
with great fhortnefs of breath and a wheezing ; her 
lungs fccmed to be quite fluffed with phlegm, of 
which fhe fpit a vafl quantity every day, and of fuch 
an appearance, that I was apprehenlive it was, in 
part at leaft, truly purulent. When fhe fat up in a 
chair, her pulfe beat above 130 times in a minute^ 
She had ft ioofiderable tiiirft, and-her toneue wai e£ 
a deepred cokwr, with a beginning aphmous emit 
on ibme parts of it; She was fo weak, and her pulfe 
£> ^ble, that there was. no- place for further bleed- 
ing: a bliifaer was therefore applied to her. back,- 
November i ith, which fomewhat lowered hcr puKe*. 
and leflened the {hortne& of breathing and quantity^ 
of phlegm in her lungs. November 16th, a fecond 
blifter was laid to- her fide^ which gare her flill more 
ienfible relief than the former*, and reduced her pulfe 
10 114 ibokcainamiaiite* Novonber a third 




blifier 
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blifter was applied to her back j by wbidi her cough 
and wheezing were rendered confiderably eafier, and 
the phlegm, which (he fpit up, loft hs purulent ap^ . 
peannod^ became tfiinnor, more frothy, and wasr 
much Ids in quantity. Her piiUe beat now only 
104 times^m a mmaie. After thia, her coug^ and . 
{pitting iniereafing aeain, (he hady on the -20th of' 
D^fomhcar, a £iQrth blifter applied to her back^which, 
lU^ the ffarmer, did her great fervice. Her ftomach 
being extremely delicate, I icaroe ordered any medi- 
cines for her all this time, eifcept a cordial julq^. 
with j^ir. valaf. oieofr tin^ufc of rhubarb as a laxa^ 
tive, and a julep of aqu. rofnr^acet, vtn. alb. and fyr, 
halfam.. of which lafl fhe took two table fpoonfuls. 
twice or thrice a day in a quarter of a pint of lint-^ 
feed tea. After the fourth blifter, fhe drank for 
fome time a cupful of infufum amarum twice a day,, 
and continued to recover flowly : and tho' during the 
remaining part of the winter {he was, as ufually, a 
good deal troubled with a cough, yet in tlie fpring (he 
gpt firee from it, and is now in )ier ordinary health. . 

IV. Chriftian M^ewen, agied 21,. had' laboured' 
under a cough, thick fpitting, pain of her breaft,. 
and pains in. iKr fides afte^g her breathing, (or 
about a twelvemonth : and . after getting by proper 
remedies, in a. good meafure free from thofe com- 
phunts,. her cough, from catching a. fiefli. cold, in- 
creafed to a greater degree than ever, became hard^ 
and dry, and was attended with a conftant difficulty 
of breathing, pain in her left fide, and head-ach» 
After having been fevcn or eight days in this condi- 
tion». ihe vi^ admitted into the Royal Infirmary, Ja* 

nuaiy/ 
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tmary 5>(h, 1757. As her pulfc was fmall, thd* very 
quick, viz. beating 130 in a minute, I thought it 
unneccffary to bleed hcc, as from former experience 
I did not doubt but ^fbltftering alone would relieve 
Jier : I ordefed» ihefdoK, ft laf^i^Miler to be applied 
t«> her left ild^, whece ^ con^^lnned of pain, 
^tefi;iibBdibrlMr ihe^felbwingjole^ • iU:,^ 

Jkti:fimtl\. ficck^^ mifie^ tap. 

' ' €9ch. ij. ter in die. 
She was alfo defircd to breathe fi'eqtientl^ over ^ 
ibeam of hot water, and to drink lintfeed tea. 

January lotb. Her pulfe beat only 1 1 2 times in i' 
;inmute, and was fomewhat fuller than on the ■ 
The blifter was not removed till late in the evenings 
and made a plentiful difcharge. The cough having 
been fo fevcre I aft night, as to keep her from ileep^ 
J ordered her the following anodyne draught : 

||t Spirit, Minder er, acet. fcillit. "^i. jjr,pa^ 
pav. alb. 3vi. mi fee \ cap. bor.fomni. 

Jan. nth. The cough eafier laft night j difficulty 
.of breathing lefs j pulfe 1 08 in a minute. Ordered 
:the anodyne draught to be repeated, and the ufe of 
•the juiepy ivith Mit.fciUit, to be continued. 

Jan. 12th. Pttlie flower; cough and pain of the 
dide ^afier ; hut ftill compkuna of a head-ach. 

Jfan. I jdi. Ptdfe 94 in a minute % coug^ conttnue^ 
er in the night, but is trooblefimie in the dajrw 
dme» 

Jan. 14th. EYeiy way better ; pulfe only 80 in a 
minute. As her cough is ftiU bowid, ordered her, 
belides the medicines above-mcDtionedy a pedond 
\kn a£ rad, aith. bee* 

4 Jan. 
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Jan. 15th. Cough and other com plamtSin'tfgwar 
JHeafure removed: pulfe 65 in a minute. 

From this time her cough gave her little trouble y 
but on the i8th fhe complained of a pain in the 
epigaftrtumy with ficknefs at ftomach,, want of ape- 
titc, and a giddinefs in her head, which were confi- 
derably relieved by a vomit, infufum amarum^ and 
ftomachic purges ; and were almoft wholly cured 
by the return of her mcnfes oii the jth of February, 
mr an interral of eiglu weeksi 

A; girl 2 1 months old,, who had' (Decem b er' 
]'7 f 6) a great load of the fmalUpox, and not of a good^ 
ftind, with a cough and obfbrod^d breathinL% wa8»> 
on the fevcnth day from the eruption, bliftcrcd on 
the back; by which the pulfe was ieifened from 300? 
to 1 56 ftrokes in a minute. Next day her legs were 
alfo bliftered, and the pulfe thereby fell to 136. But 
the child's lungs being much opprcflTed, and her 
thfoat being fo full of puftules that (he could fcarce 
fwaliow any things flie died towards the end of the 
ninth day. 

I could add fcvcral other cafes of the remarkable' 
effcds of bliftcrs in Icflcning the quicknefs of the 
pulfe in coughs attended with fever, pain in the fide,- 
and pituitous infardBon of the lungs : but tlioie above>' 
mm be fuffioient to put this matter out of doubt, as^ 
wefl as to remove any prejudice, that may ilill le^ 
main againft the free ufe of fo efficadout a remedy. 

In a true peripneumony, efpecially where the in* 
flammation is great, repeated blecdine is the princP 
pal remedy, and hlimr^ caify i^||ied ar» not ib> 
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proper. But 'when the peripnemnony is of a infaM4 
kind; when the lungs ate not fo much inflamed 
as loaded with a pitiittoas matter ; when Ueeding 
^ives but little celief} when the puUe» tho'quickv' 
IS iinall i when the patient is little able to bear evacua-. 
tions, and the difeafelias continued for a confidecable 
time ; in all thefe cafes bliftering vfiH produce re- 
markable good efFe€t8» and, hr from increafing, wiU 
generally leiTen the frequency of the puUe, and&?er. 
more fpcedily than any other remedy. 

On the other hand, when the fever and frequency 
of the pulfe proceed from a true inflammation of the 
lungs, from large obftru(flions tending to fuppuration, 
or from an open ulcer in them, blifters will be of 
Icfs ufe, nay, fometimes will do harm, except in the, 
laft cafe, where they, as well as iflues and fetons^ 
are often beneficial, tho' feldom able to compleat a 
cure. But as in pituitous infardions of the lungs, 
with cough .and fever, repeated blifters implied to the 
back and-iides^re fiu: jureferahle to iflues or fetons, Co 
thefe laft &em mcft proper in an open uloer of the 
lung^. The former naake a greater and more fudden 
derivation, jmd are dierefbre adap^ to acute cafes ; 
the latter ju^ more flowly, but for a much longer 
time, .and .^e therefore bed fuited to chronic diC^ 
eafcs. Further, while blifters evacuate chiefly the 
fecoua humours, iflues and fetons generally difcharge 
true purulent matter, and on this account may be of 
.greateft fervice in internal ulcers. 

Jn what manner blifters may leflcn the fever and 
frequency of the pulfe attending internal inflamma—- 
tions, I have elfewhere endeavoured to explain (2); 

(a) Phyfiological Eflkys, p. 69. 

and 
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and fhall only add here, that in the cafes above re- 
cited, where the quick pulfe and feveriflinefs pro- 
ceeded more from a pituitous infar(5lion than a true 
inflammation of the lungs, hlifters, by relieving this 
organ, in fome meafure, of the load of humours op- 
preffing it, would render the circulation through it» 
veflels freer, and coiifeqiientlj leflen the quickneft 
of the pnlie, and other revetim fymptoms. 

It may not, however, be improper briefly to point 
out the reafon, why blifters, which have been ob- 
ierved to be remarkably efficacious, even when etffly 
applied, in pleurifies (3), aie lefs fo in true peripneu- 
monies. Tliis diiFerence, I iiiui^ine» may be ac- 
counted for from there being no immediate com- 
munication between the pulmonary veflcls and thole ' 
of the fides and back, to which the blifters are ap- 
plied ; whereas the pleura^ and intcrcoftal mufcles, 
■ are furnifhed with blood-veflels from the intercoftal 
arteries, which alfo fupply the teguments of the 
$borax : fo that while a greater flow of ferous hu- 
mours, and alfo indeed of red blood, is derived into 
the vcflek of the external parts, to which the vefica- 
loriet are applied, the .forte of the fluids in the vei^ 
- lels of the inflamed fhars^ or interooftal mufcles, 
, muft be coofidorably leflenedi Further, as the in- 
• tercoftal mufelet and pleura are, as well as the tegu- 
ments of the thorax, fupplied with nerves from the 
true inteacoflals, blifters applied to the back and fides 
may perhaps, jon this account alfo, have a greater eficA 
in relieving inflamoMtions there than in the lung^ 



(3) Dr. Pringle's OUcnratioiii oa tfa« Difeafts of the Army, 
part iii. chap. 2. 

Vol, 50. 4 E which 



C578 ] 

whid^hMiMnrcB §nm the Mtink pair» mA fiw 
lfa« ham^fUU improperly i^cukcL 

Ediobtrrgh, Ma/ »3<l, 1757. 

Extras 9f a Letter frtm Dr. Whytt, Profejjhr of 
Medicine in tbe Umverfiiy sf Ediiibufglb^ ^nd F» 

jUciburgii, 10 Nov. 1757. 

WHAT you remark with regard to blifkfs be- 
ing freely ufed by the phyficians at London, 
in tbe caf(K mentioned in tbe paper I laft fent you, is 
very juft, and indeed what I knew ; but altho' their 
efficacy in fuch circumftanccs is now generally ac- 
knowleged both in England and Scotland, yet I do 
not remember that their remarkable quality in leiTen- 
ing tbe ^uicknefs of the pul£: has been particularly 
madcdtOk This> therein, I iboiight it taisbiaot 
be tfnt]& to ifbevtaiD bf 8 lew- cmiil olifo^ 

I agree intirely with jou, ntolUm vh €£ bliftifi 
kk hfen $ bdiig of opfauo^ thit yAm then it no 
.particular part obftruSsd or inflamed, they are of 
. little iervice, and fometitnes hurtful, wilefs perhaps to* 
wards tbe end, when the pulfe begins to fink. Nay, 
> in fevers, where the fabftance of the brain is afitdU 
ed, and not its membranes, I have never found any 
fcnlible benefit from bliftcrs: and I always fufped: 
the brain ilfclf affe(5led, when a fever and delirium 
coinc on without any preceding hcad-acb, or rednefs 
in the tumca albuginea of the eyes. This kind of 
fever I have met with ieveral times, aod have ob- 
fci vcd it to be generally fatal. 

Lxxyi. 



Digitized by Google 



C 579 I 



LXXVL A rmqrhAk Infianci xf Four 
rough StMSf that were dijctnerea in dn 
immtm nrhmry Bladder^ contrary to tJje 

received Opinion \ and juccejsfully extra£f^ 
ed by the lateral Method of Cutting for 
• the Stone. Bj Mr. Jofeph Warner, F* 
R. S* ami •fiMfgwM GuyVHofpkal. 

fteu Vth. gj. r-p\HE ibmnUe fdcepdon thofc few 
X papers hare met vr'nk from the 
Hoyal Society, which I have done myfclf the ho- 
nour of addreffing to them, encourages mc to take 
the liberty of offering the following account to their 
conlideration : and I am the more immediately in- 
duced to fubmit this paper to their perufal, as the 
faidt hereafter related may poflibly be not efteemed a 
matter of mere auiofity ; ilnce it is probable, that 
"llie imfiweimci dedauwl ^ook littiSBtarf of dte iUt^ 
l^oeDt €db» pAttn -atlQDdcd lo^ linay prote of tte 
greauft oaofisfoaQce itt the Burnt e«& md melfine 
^ the paidttitt owH at be r nmm of pvcvtBting 
lihe operaitor fh>m fidling mte facb errors, as cannot 
iaA J[ drawing an Imputstion upon his charafter, in 
lAtt pradioe of one ot the inoft capital and difiiciik 
undertakings in his profeflton. 

ft is a majrim laid down by the mod judicious 
Irtid beft received writers upon operations in furgcry, 
that when the furface of a ftone, which has been 
ettra^ied from the bladder, appears to be totally 
fottgh, it ai^duats to a proof of iu having been 

4. £ 2 there 
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there alone. But notwithftanding I admit it is from 
experience found, that the obfervation is in general 
well grounded, it may ncverthelefs appear, from the 
following cafe, that this rule is not unexceptionable : 
for whidi reafon perhaps it may be tboi^fat right, 
that we (bould not be dfiierBiiiied from circumftaDces 
only i but» on the contrary, that it is oeceffiuy for 
every furgeonto take fuch methods during the opera^ 
tion, as wiU enable him to judgp with tlut degree of 
-certainty^ without which he cannot be enabled to 
do fo. 

The methods I would recommend are thefe : That 
after the extra^lion of a ftone from the bladder, tho* 
the whole of its furface be rough, the operator (hould 
neverthelefs introduce the forefinger of his left or 
right hand thro' the wound into the cavity of the 
bladder j by which means, if the fubjedl be under 
twelve years of age, he will be enabled to come in 
coiHaft with every internal part of the* bladder with 
his finger : but if the fabjoft be ao adult, and of a 
eorpttloirhabit of body, me finger, 'iiader ihttSt or* 
cumibnces, not bebg' fimod ta be fuffidently Jong 
for the pw po fe , he muft have reeourfe to ar female 
catheter, or fome other inflrument that is nearly 
ilrait, quite fmootfa and polifhed,. and of about nine 
or ten inches long ; which will ferve the purpofc 
equally well, if of a proper form and thicknefs. 
This is the method 1 have made ufe of upon the 
like occalions of late years, without giving any great 
degree of pain to the patient, or coniiderably retard- 
ing the operation. 

Since I have had the opportunity of making the 
following obTervation, as well as a prior obma* 

tion 
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tion fomething fimilar to this, where two rough 
Aones were extracted by me a few years ago from a 
voung man's bladder of 15 years of age, I cannot 
help fuipcfting, that there may have been inftances 
of one or more Aooes being len behind in the blad- 
der at the time of operating, merely from the opera- 
tor's putting too great a confidence In this flnneral 
rule. Which fuTpicion I am led into from having: 
known people, who have undergone the operation 
of catting for the ilone, relapfe into the like difor- 
der in a fhort time after the healing of their wounds, 
attended with fuch (ymptoms, as hav€ obliged them 
to fubmit to a fecond operation ; when the ftone, 
upon being extra(5ted, has appeared of fo confide- 
cable a lize, as to make it fufpicious, that this ftonc 
muft probably have been of a much longer growth,, 
than the iliort time betwixt the two operations could 
admit of. The maxim laid down to us by authors, 
of a Imoodi and polilhed ftone in the bladder bong: 
never there alone, but always accompanied with one 
or. more Acnes of the fame kind, I know- no excep- 
tion to. But if this phenomenon (hould ever occur, 
the ftridt obfervance of that rule (delivered to us by 
judicious writers in furgory) of always fearching the - 
. bladder under the like appearances, on prefumption 
of one or more ftones being left behind, cannot be 
attended with any future mifchief to the patient, 
when carefully executed by the methods recom- 
mended above, and undoubtedly fhould always be 
ftri<ftly attended to. The fmooth and polilhed ap- 
pearances of the furfaces of human calculi are uni— 
verfally fuppofed to arife £rom their rubbing one 
againft the. other; which may with reafon be fup- 
pofed: 
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pofed to be the cafe : but I confcfs this inference w 
not faii^fa^lory to me ; fincc it is probable, if thit 
was the ible caufe of their fmoothnds, the fame ef*- 
fe^ Would probably be always produced^ when at<^ 
tended vrith the &me degree of fndian. Bttt ts thi> 
may be ooniideted m i matter of mere ipectbhttiotiy 
1 refer the dedfion of thh poist b ibofe «f foueiior 
abilities. 

CASE. 

Mr. William Woodhams, a genticman farmer, of 
a corpulent habit of body, in tne 4,6th year of his 
•age, now living in the parilh of Udimore, within 
three miles of Rye in ouffex, was attacked about 
eight years ago with fevere complaints in his loins, 
iiccompanied with an incapacity of voiding his urine 
without the affiilance of proper medicines, which 
were administered to him by a neighbouring apothe- 
cary for that purpofe. Tfade medicines had tne de- 
Hied etfeft : they promoted a fttredoti, and luneva- 
^Oidon dl? lurinei which appeared to he loaded •wtSti 
it confidetable ooanthy ot gravelly partidea mixed 
"With a mucus or a whitifh coloar. In the fpace of 
three weeks he had perfectly recovered from this at* 
lack» and condnoed well for near five years after- 
wards, without any return of his complaint, eieoejlt 
when he rode hard on horfeback, or drank more 
freely of ftrong liquors than ufual. At the expira- 
tion of five years he was feized with an acute Kver, 
of which he recovered in a few weeks. 

Very foon after his recovery from this illnefs, he 
hegan to complain of cxceflive pain in voiding his 
urine, or upon going to ftool^ which iymptoms 

were 
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were fa greatly increafed for many months before lite' 
fubojitted to the operation, as to quite difable hjiji 



oi cxcrcifc. His urine, of l^te, was contiayally aod 
iftvolontarily flowing from him in fmall quantities. 
He complained of great pain and fprenefs in his futi- 
dftmoit^ attexided with a tenefmus. This account he: 
delivered me on the iibcond day after the operatipii y 
and at the fame time he wy ieelbgly tpld me, thfit 
lie had enjoyed hut very iiw aod mort ii^temlfi 
•afe ibr the tfam laft ycarc^ tiU iim pper^^OII, 

Oil the 3Qth of January 1758, I cut Mm» at bis- 
mm hovfo ia SufTex, luivjpg fKifk ipti^mi 
for the opeiation in the manner,- that is ufuat- u^n- 
liie like occato** In (h« opemci^n, I e^mAed^ 
the four ftones, which I now haw the honour pf 
laying before the Royal Society. The whole fgf— 
faces of thefe ftones appear to be roi^h, not having 
the Icaft marks of ever having rubbed againft ea^h 
other during their confinen^nt in the bladder : but 
yet I coa}c<5urc this muft frequently have been tbe^ 
cafe, as there was no difficulty in embracing thefe 
falcuU with the forceps: for had they been cop- 
taioed in difeeo^ celU or pouches in the hUddcr,. 
whaphiometimes havabcoi mi»vfdfrqm4lllb%kMi8*' 
iSm circwnftanca moldt m all urtMbiUty* havr mk^ 
dered it impra^icabie fer m hava ia immedJatafy 
got at theoa^ if at att. 

The forceps was introduced only three times into* 
the bladdei ios ejflfei^Lng the extra(^ion pf the three 
firft ftones, and only twice for the extraction of the 
fourth ftone. Bcfides thefe four ftones, which I have 
j^eiibnted to the Society for their inQ^e^oOi I thought 
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It not improperto produce, at the fame time, fome 
other human calculi^ for their further fatisfadtioil, 
each of which was found fingle in the urinary blad- 
ders of different fubjeds. The furfaces of thefe ftones 
may be obferved to be much fmoother than the fur- 
face of either of the four ftones, that were extracted 
from Mr. Woodhams's bladder in the operation I 

' have juft now recited ; and therefore it was more 
Tcafonable to expedt to find each of tkde ftone^ 

JlSbinpaii^ ^1^^ or more ftones in the ^me 
bladder (acmi|^g to the tecnved ooinion), than it 

t^was to find mo^. ftones than one iti me cafe of Mr. 

^"Woddbun vhich has given rife to ihefe ohferva- 

Bt|t as the faft before us does of itfelf fhew the 
impropriety and danger of determining from the fur- 
faces of fuch extraneous bodies, perhaps it may be 
thought -needlefs to enlarge upon this fubje<fl, to 
ftrengthen thofc precautions fo reafonable to be ob- 
ferved in this operation. However, as I have al- 
ready taken notice of the fmooth and polirtied ap- 
pearances of the furfaces of fuch ftones, as are pro- 
- bably never found fingle in the bladder; I have pro- 
: duced two ftones of this kind, that were extraded 
. "fiom the fame bladder, to ftiew, that thefe ftofies 
'«do no more refemble thofe ftones of Mr. Wood* 
hams's, dian a piece of poiiflied marble can be feid 
to refemble a rough block of the fame fpecies. 

P. S, I am informed, by a letter from Suftex, 
dated the i8th inftant, that Mr. Wood hams is 
perfeflly well in health ; that the whole of his 
iirinc had jpafted through the urethra for the 

laft 
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. .. laft five* or (Ix days ; and that h'ls Wound wiU# 
in ail probabiliQri ^ ^o^n healed. 

• • • • 

• * 

LXXVIL Oifervatians wj.tie Limax non 
cochleata Purpur ierene) Tie noted Srtail 

' froducing Purple, By John Andrew 
Peyffonel, M. D, F, R.S. Tfanfiated 

lUadFeb.ij. A MONG thc fifli wc iiifeet wiU &t 
; «7$8- J-^ thc fi»8 of Ihe Antilles of Ametki^ 
&adg that this I am going to defcribe will appear 
precioQS, from the beautiful purple colour it produce^' 
in the fame manner, that the . cuttlc-fifh producer 
its ink, if a means could be found to procure this 
liquor in a fufficient quantity to render it an article 
of commerce. Tliefc fiflies are foft, viftous, with- 
out ihel Is, fcales, or bones ; are of the nature of the 
polypi, and fuch other kinds, without fe«t, iins, or 
any thing to fupply tlieir places. Their motion is 
v^micular ; and, like the ilugs, they wreath theni^ 
ielv€8 up) and when' touohod make theoirclve^ quitd 

wMor. Tbcir lodtl moiMifri .aiaetoue^ «i^ch they 
Icupfacn aq4-ooatraa > And:* gpvak oUmgr oiiber pioi- • 
pcftei which tfae^ have in eonlMMb- i^vkh fnaik^ 
ilugs, and nirhioated {helUfi(iii JBftde tnefcaU them 
n^ed fi^;(i^j|4jltiK>' |li^.l)|^iM)t ibri moft ef- 
Vol.. 50. 4F fcntial 
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fential qualities of fnails, I thought I might pve 
them the name i tor they have no particular appella- 
tion in this country. Some call thcra pifs-a beds. 
Tome fea-cats, and others a lefs modeft name, ta/econ, 
taken from Pliny. The Negrocb and country people 
difagree upon this fubjed ; and therefore I thought 
«I1 £eir names ought to be rejcfted, in order to adopt 
ft more iignifictnt^ofle, which! have given them V 
and &at akbo' diey m Withdot {ht\k, a quality tC" 
ientkl (Qf TimQi^ theji^hfldtright to that dais by their 
other proptfties and yalitict. 

This hih is commonly ^Mir inches long, and two 
thick ; of a greeniih colour, fpotted with black, each 
of which forms a circle. The under part as like that 
of (hails, flat, with kinds of nutttiilla^ or rugoiitieSv 
which are adhefives by means of which they ad- 
vance in a vermicular motion $ and when touched 
become round, by retrading their neck and head j 
and afterwards protrude them confiderably, accord- 
ing to their motion and progre£ioa, crawling upon 
rocks to feek their food. 

The head of this animal has a flatncfs, or is in- 
clinable to a fquare or parallelogram. On each fide 
there arc membranes or Ikins, which form kinds of 
ears i and under them others, which at times fill 
with water, and are then tranfparent Under this 
thick ikin thete k a €rsmum^ of a kind of ooriaoeoor 
or cartilaginous matter s and in the crsmum wo find 
the braih» which is a Ulrhfte fobAance, and my firm. 
At the bafis of the hoad iti oval wide mouth is 
placed, being abo¥€ twc^'lines k)ng« which often di& ' 
covers a white hard edgie, with which he crops the 
^ibcos's, and other fea-plants, for his noortAmiciit* 
Abont half an ioch-fitom the aait tbtte are two 
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]wm» or anfefmSt like thofeof fiwie teftaceoot Jol^ 
aoabi which ienre them for eyes } and thefc antemue 
extend and contra^ at will, turning to citfaer fide 
alfo. The oejbphagus begins at the upper and inner 
part of the mouth, which is a delicate long tube ; 
near which there is another thick one, and made 
nearly liite the colon, which leads to a bag, or the 
firft Aomach, which may be likened to the craw of 
a fowl ; it is always filled with fucus mixed with 
fand. Sometimes this ftomach is double, or at leaft 
lengthens itfelf conliderably, and the aliment parts 
it, as it were, into two portions. After this craw, or 
Aomach, we find another, which performs the fame 
office with the gizzard of fbwk^ The metnbnuici' 
are. fiML^ and ate ftr with mdxt,Jhaae»^ or. Iiomy> 
pkiQpSj. of a bright yellow ooloor; and aa tran^^treiit' 
a» fine yeUow 9apharr endbg in points Vkt .^dm-i- 
iDood} ib that the pfiit.£de» (»Mia, iaielfinta tfae' 
membrane of the gizzard as a diamond in its focfcet : 
others differ in fize, having different figures, that in 
ading all together they may be aUe to boeik and 
grind the herbs the animal iei^ tUfoa, as well by 
the Arength of the mufcle or gi^sard, which puts 
them into a^ion, as by the fituation of thefc ftones, 
afiirted by grains of fand found in it, turning the 
whole by this trituration into a liquor. Afterwards, 
what was thus triturated by the power of the gizzard 
paffes into a third belly or ilomach, which is covered 
by a purple body, refembling the parenchyma of the 
liver, and nearly of the fame confidence : then this 
belly turns into a long tube, which furrounds this 
faren^bywMy and is covered in like manner by a very 
fine mnbrane: k ia fbU of 11 while liquor*^ like 
ichyle, and goes I0 diieharge jlfilf into anocfate refer- 

4F % voir. 
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vdr, «frcfae fide of which i» a yelIowi(h gtand, JSHSb^^ 
pancreas. From thefe two bodies or glands, one of 
which may be called hepatic, and the other pan- 
creatic, two conduits pafs out j that of the pancreaf 
is white, the other of a blackifli purple : the lirflj 
condudts its chyle, condenfed, into a refervoir or 
bladder, which may be relcmbled to the receptacu- 
lum cbyli of Pequet, and from thence pafles to the 
fecal matter : the other conducts to a body made like 
the mefentcry, but which is always found out of the 
common capacity or cavity, in which all the mjctra- 
m owwiiBrd $ which I thus dflftrite 3 ' ^ 

*Hii»icominon qapacity is very large, begint>ing aCf 
the hdtd and' ie&diD^i tit th« tail of the^ £(h s it ii> 
ibiiiedmes filled wkh a ydlowifli water, sod ia lim- 
ed b^chtidhybodjiiot the which ia erflyl 
a nembnuie coB^palfed' of fibfea ^veiy way inosf-i' 
woven together, open at the top, where the Orgaiiir 
are fituated, which contain the purple juice. ''^ 

There, is a hollow upon the ba^k of the aniinal* 
wiierethe canal, fiUed with a reddifh juice, poflefi out, 
carrying it to a fringed body like a mefentery ; and it* 
is there die parj^ juice is brought to pcrfeftion ; 
a|)d afterwards goes to a long fack lying under a kind 
of. horny plate, not like the bone of the cuttle-fifh, 
but like the bone of the Jepia^ or little cuttle-fifli, 
which we call le couteau. This bone, or horny lub- 
Aance, is tranfparent j and is of a triangular figure, 
or approaching the form of a bivalve fhell. On the 
right iide.it isfaftencd by a ftrong cartilaginous mufcle, 
which binds it to the body of the animal; and on* ^ 
the left it Is open anddeiached, and eafy to b& pirile<f 
up : iJioK it iaeaAr to iee undefncath hotk the- mo* 
ianttfic hoc^i and the t«ba or raftrvoir oP tilopiiiw' 
9 pic 
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pie juice. This borte, or horny plate, is <?ovcred by 
a look membrane, which is by no means attached 
to it, but capable of being filled and inEated witk 
water or wind. 

The wl)olc is covered with two membranes, which 
are continuations of the ffefli of the filh's body : the 
membranes are loofe, and larger than are necelTary 
to the bone : they are wrinkled or rumpled over one 
aiiothcr» Jlo.icararthe wM^i ^nd to mend thit boMf 
^jai^ '^fcfTA from all kifids of prefiure ; bot they are 
ready tj;^(betch one from the othcfi and leave the* 
parts ^r#ined fer the purple juice uocoMfed. They: 
bc^ ^iilfle mdcr chp iseck, ^nd extepd. In the fe** 
male a[^im4i to the tail, which is Hat j and in th^. 
male th^y 4o aot gp iolow* but end at f^iae diilaneit 
fi'om the tail. • , ^ . 

The females are oviparous j fbrjcggs are' found in: 
the erand cavity, at the ikje of the pancreatic body, : 

I have already faid, that when the animal is touched^ 
lie makes biinldf round, and throws out his purple 
juice, as the cuttle-fifli docs his ink.' This juice is 
of a beautiful deep colour: it tinge* linen, and the 
tindure is difficult to get out.. It remains at prefent 
to try if wc can collect a fufficient quantity of this 
juice, and to find a means of prefcrving the tindtUFC; 
which would then be certainly of great value : to 
vhich paipofe I may apply myfel£ ••> 

When the fifli is bakd, or. pot uito ^nrks, it 
Ihrmks up, and lofes.two thirds oSf its.fize.; becaiiie 
an* the water; which is in Ae mterftices of die fibres^, 
la- didlpated; and' the (hied* fibres' contrad.: which 
dbdrfy appears- from diflkfting lbn&; 

Dated at Guadaloupe, EcvfibneL 
Mar. 1757. J 
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LXXVIII. New Ohfervations upon the PForms 
that form Sponges. By John Andrew 
Fey&nel, M D. R R. S. Tranpud 
from the French. 



chaliiim of their polypi, made me conjefturc, that 
it was the fame with refpeCt to Iponges ; that ani- 
mals, neftcd in the intemioes of their fibres, gave 
diein theic origin and growth: but I liad-iiot ytt 
ften nor difoovefed the inleds, nor obierved their 
work. Sponges appeared to me only as ftdetons: 
bttt'I 4t length diicovered thefe worms, ^hich^ taax^ 
Qioikges^ in the ibur ibllowing rpeciet : 

I. Spongtd Americana tubo ^ilisi The tutie*iike 

Iponge of Plumier. 

8. Sportgia Americaim kngijjima fiimwkfimHt% 
. Tlie cord^ike ijponge of Piumier. 

3 . Spongia Americana cafUata et digitata y The 
fingered fponge of Plumier. 

^ Spongia Americana favo Jimilisi Tlic honey- 
comb fponge of Plumier. 

Thefe four kinds only differ in form : they have 
the fame qualities, are made by the iame kinds of 
worm, and what may be faid of the one agrees ex- 
adtly with all the refl y for 1 made the fiune obferva^ 
tions upon them all. 



And Feb. aj. 




H E exiftence of the nefts of co- 
rallines and lithophyta, and the mc- 
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Th^ may be dafled among the fpongia byrcina^ 
£o calkd by J. Bauhin. becaufe of we roughneis of 
their fibres, by a meupfaor, from pieces covered 
widimud; or among tnofe called by VMny iragof^ 
or apbsfia being fbul, and difficult to clcanfc \ and 
may take the liame, which Father Pluniier has giveii 
them, drawn from their figure. 

Thefe four kinds of fpoijgt- s are compofcd of hard» 
firm, dirty fibre?, fomctinus brittle j cparatcd one 
from another, having Inrge hollows, or cyliiuiiical 
tubes, difper fed thio' their iuhHunce Thtfc rubes 
arc Imooth within The inttiflicts of their fibies are. 
fiilcd with a mucilagiiious gluev matter, wh«n the 
fpor ge is jufl taken out of rl:e f^a. T he mucilage 
is of a blaekifli colour, foon putiifics in fhc wattr^ 
or falls into duft when dried iti tiie fun 

When a ftefh fpongc is fqueczed this mucilage 
comes out frothy, by the mixture of the windings 
of its fibres : it always iflbes forth wi h fand, or lirtle 
parcels of (hells cru(hcd by the fea. Thcfe fibres^ 
which confiH of the twiHed doubles of the fponge^ 
form as it were a labyiinth filkd with worms, wl ich 
ipe eafily cruihcd, and the^r juice is con iu fed with 
die mucilage ; but having carefully torn tl^e fponges» 
and their grofs fibres, 1 difcovered the living worms,, 
fuch as I (hail mention hereafter. 

Thefe fpccles of fponge commonly grow npon 
ftndy bottoms. At their origins we perctive, as it 
were, a nodule of fand, or other matter almofl pe- 
trified, round which the worms begin to woik, and 
roitiid which they retire, as to their laft feat or refuge j 
where 1 had the plcafurc of feeing them play, exer- 
cife tiicmlclvcs^ and retire^ by cxamiuiiig them with 
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tlic microfcopc^ and I have even ma^die my obfenra- 
^ons without its aflliUnce. 

A Dcjcription of the Worm uohicb form the SpOf^es» 

' The worms Ifiiupd w theie kinds of fponges are 
ibout one-third of a line thick» and two or three 
lines in length. Thinr are fo tranfparent, that one 
may diibern their vifcera thro* their covenngs and 
fubftance : the blood may be feea to circulate, and 
all their parts to a<ft. They have a conic figure^ 
with a fmall black head furniihed with two pincers; 
the other extremity is almoft fquare, and much larger 
than the head. Upon the back may be feen two 
white ftreaks or fillets, as if they contained the chyle: 
thefc two canals are parallel to each other from the, 
head to the other extremity, where they come to- 
gether. In the middle, where the belly and vifcera, 
ought to be placed, a blackifh matter is perceivable,, 
which has a kind of circulation : fometimes it filL all 
rfie body of the worm, fometimes it gathers towards! 
the head, or at the other end, and fometimes it follows* 
the motion of the animal. This vermicular motioO; 
or progreflion begins at the^ pofterior extremity, and, 
ends at the head, which is pushed, and fonfequentl]^ 
advances forward* I Jcept thefe worms alive out of ■ 
the fponge, quite detached from it,, more than ^ an 
hour^ having examined them thorooeUy^ ^ 
middling magnifier ; for a great magnifo ,wo}ild be, 
the grave of the infed. " . . 

I was furpriied, after havbg ^niihed. nw obferva-, 
tions, when I put them near a piece of the freih. 
iponge, where toe nefts were moiu,.and6om which, 

Ihad 
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I had pulled them, to fee them enter into them, and 
difappear, being loil in the windings of the tubes. 
I thought to have found them again ; but it was a. 
difficult talk to leaich for them. I cniibed them, 
or thq^ were themielves mashed in the tubes, which 
I pre^, and of which I had confequently fpollcd 
the texture ; bat I could not find thenti } and this 
happened leveral times. 

Thefe worms have no particular lodge : they walk 
indifieiently into the tubular labyrinth. So that, 
without offence to Pliny and other naturalifts, I do 
not fee, that it is in their power to dilate and contra(5l 
the bodies of the fpongcs ; which always remain in 
the fame ftate of magnitude, without being any 
way fenfible to the touch, or any other motion of 
the fea, nor to any other accident whatefover, being 
an inanimate body j for the animal fenlitive life, oi 
whatever you will have it, belongs only to the worms, 
that form thcfe bodies, and whioi are dieir dwelling- 
places } and which, by the llaver or juice they de* 
pofit, make the fponge incicaie or mw, as bees, 
wa(ps, and efpedally the wood-lloe of America, in- 
creafe their nefts or cells, 

Thefe fponges, nefls, or cells, are attached to fome 
iblid body in the fea. Some kinds are fixed to rocks ; 
others, as thofe I am ipeaking of, are faflened to 
heaps of fand, or to pieces of petrified matter, and 
even upon fandy [bottoms ; and the fea putting in 
motion the fand, and the little parcels of broken 
(hells, forces them into the holes of the fponge : 
there the fand binds and mixes with mucilaginous 
juice, and never is loofed from it but when the 
fponge is well dried, or with the mucilage when 

Vol. 50. 4 G putriiied. 
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♦ putrified, or in powder ; and yet fome part will re* 
main, which it is very difikult to take out from the 
twifted canals, efpedally in thofe iponges of the tra^ 
gos kind, fo hard to doanfe* In' a ward» the blood 
or httmoiir<» whkfa- the ancknts fam ohEtrved, it 
so other than the mucilage or jmoe- <^ the ftthftttwa 
of« theft woinis. 

Dated at Guadaloupc^ 
1 Much, 1757. 



LXXIX. Account of an Experiment y by which 
it appears^ that Salt of Steel does not enter 
the La&eal Fejfels ; with Remarks, In. a 
Letter to the Rev, Tho. Birch, Z>.Z), Seer. 

S I K, 

' be one of the moft powerfiii me-* 

dicines now in ufe, yet many phyiidans obferving^ 
that the faces of patientB, who uied it either in a 
metallic or faline form, were tinged of a black co- 
lour, have been led to think, that, in a metallicflae^^ 

it cotild not be reduced into particles fine cnougfa'-to - 
be received by the ladeal vclTels; and if taken in a 
faline form, that it underwent a precipitation in the ■ 
inteftines, by which, being reduced to an earth or 
calx, it was in like manner rendered incapable of 
making its way into the blood. But the accurate ex- 
periments^ with which Signor Menghiol has favoured 

3 the 
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the public In the Memoirs of the Beoonian Aca- 
demy *, fufRciently prove, that the ore tnd filings of 
tnon, finely levigated, enter the blood in coniiderable 

quantity ; as does alfo the crocus, calx^ or earthy part 
of the metal, the' in lefs proportion than the two 
former, which were found to adt with a violent ///- 
mului on the veffcls, and to have difTolved and broke 
the crafn of the blood of different animals, that had 
ufed them for feme weeks in large dofcs mixed with 
their ordinary food. Tho' it muft be allowed, that 
thefe experiments are very curious, yet the fubje(^ 
ftems to Feqoire a fwrtlier loquiiy, vie. Whithir trm 
is capable of entering the biod in a ftate of folutien^ 
mr under et faline firm : fiir, from the violeiit fitmuks, 
«8 well M fiom the di£E>lntion «f the bkod, ntid 
other fymptoms brought on by the tdt of the ore and 
filiagSy thde fubilances (not being properly difiblved) 
appear to have aded in a manner fo gromy mecha- 
nical, that, whatever Signor Menghini may think, 
very little is to be concluded from them, with regard 
to the adtion of iron on the human body, in fucli 
cafes, as indicate its u'c, and where a rational phy- 
fician v^rould think proper to prelbribe it as a mtkii- 
cine. 

Having read Signor Menghini's memoir, I rccol- 
lc<aed, that in the year lyyj I had, with the aflilU 
ance of two friends, made the fbOowixig experiment, 
in order to difcover, whether iron, in a fauna forma 
is capable of enterti^ .the iadcalt. 

An oonoB and a mlf of fah of ilcel £flbtved in a 
fofficient qutn^ of water, filtrated and inixed'with 

* VinoentiuB Mengjiiims Ftrrtarum pt^riieuJarum pregrejfm 
*M Sangtaium, Ctmmtfit, jUad, BnOii, T. ii. V, a. p^g. 475. 

4G a about 
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about a pound of bread and milk, were forced down 
the throat of a dog, that had been kept fading for 
36 hours. An hour after he had fwallowed this 
mixture, having fecured him in a fupine pofture, as 
is ufual in fuch experiments, we opened the abdo-» 
men, and obferved the lacteal velTcls, like white 
threads, runniBg along the mefentery in a very beau- 
tiful manner. Upon flitting open part of the fmall 
guts, we there found a good deal of the mixture, 
which appeared frothy, but without any black co- 
lour, or the leaft fign of the fait being predpitaCed ; 
and ftruck a deep inky colour with infufion of galls. 
Tho' the white colour of the ladeals convinced us, 
diat they were full of chyle, yet, as it would have 
been impoflible to have coUedted a fufHcient quantity 
of it from them, we found it neceffary to open the 
thorax, and tie the thoracic du<5t a little above the 
receptacle, which, from the ligature, foon became 
turgid, the animal being alive and warm, and the 
chyle ftill continuing its courfe towards the thoracic 
dudt. Having cut open the receptacle, we eafily 
colle<3£d a fufficient quantity of chyle, and immedi- 
ately mixed therewith, drop by drop, infufion of 
galls ; a veij Ample and eafy method, by which an 
incredibly unali quantity of fait of fleel may be 
diicovered in moft Uqtiors: but not the fknalleft 
change of colour was oblerved, tho* they were 
rubbed together for fome time, and allowed to ftand 
feveral hours. Now had there been a iingle atom 
(fo to fpeak) of the fait in £0 finall a portion of diyk^ 
as that ufed in this experiment, which was, as near 
as I could guefs, fomewhat lets than half an ounce, 
it is not to be imagined, that it could have failed to 

dilcover 
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difcover itfclf by this method of trial ; for upon 
adding one fourth of a grain of the fait, this mix- 
ture inftantly became of a bright purple : and I 
have found, by other experiments, that tlie fmalleft 
quantity of fait of ftecl (hews itfelf as readily in the 
chyle by galls, as in any other liquor of the fame 
confiftence. 

This ezperiment (which was as fair as could have 
been defind), together widi another obfervation I 
have made, viz, that neither the blood nor urine of 
patients, during the u(e of fait of fteel, in the lead 

change colour with galls, renders it more than pro- 
bable, that this fait 3oes not enter the bhod. 

As the fait was found to have undergone no change 
in the fmall guts, it appears, that it is not prevented 
from entering the la<5teals by its being decompofcd or 
precipitated, as has been imagined; but, on the con- 
trary, that what renders it incapable of being received 
by thefe vefl'els, is its afirtngency : for the la<fleals feem 
to be endowed with that admirable faculty of admit- 
ting fuch particles of pure chyle as they happen to 
be in contad: with, and of accommoidating their 
diameters to them, at the fame time that by their 
natural irritabili^, and power of conftridion they ob- 
ftinatdy exclude fuch as are aftringent j which, were 
they to enter the ladeals, would either produce dan- 
gerous obftru<Stions in thefe veiTels, or, if they got 
into the blood, would occaiion polypous concretions 
in the larger vefTels, or coagulations incapable of be^ 
irig tranfmitted thro' the minute velVels of the lungs i 
the effed:s of which would be cither fuddcn death, 
or at Icaft inflammations and fuppurations from ob- 
ilru<^ions in the pulmonary veiTels inconveniences, 

which 
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which nature, by precluding aftringents from enter- 
ing the ladeals, has carefully and wifely avoided. 

Salt of Aecl, taken internally, muft retain ifts 
ailringency until it be precipitated ; which can icarce 
ever nil to happen in the great guts, from iht putrid 
faces they contain, which ate always obiervcd to be 
tinged of a black colour from the metallic faafia of 
the ialt, port of whidi, as it has little or no albin- 
gency, may, no doubt, enter the blood, as Signer 
Menghini obferved of the crocus, which is the Sme 
fubftance ; and we know, from the experiments of 
Lifter and Mufgrave -f*, that particles much grofler 
than thofc of the white chyle, provided they be not 
aftringent, or very acrid, are conveyed by the ladleals. 
But the metallic bafis being feparated from its acid, 
and thus reduced to a nnere calx or earth, can Icarce 
be fuppolcd to have any medicinal quality whatfo- 
ever, or at leafl to have any ihare in the virtues juAly 
attributed to fait of Aeel. 

As this iait is not only aflringent, and confequendy 
a ftrengthener, but at the fame time ads with a gendb 
fiimubtSf all its virtues (which are known to be very 
great in difeafes, where the fluids are either viiciil, 
cold, and phlegmatic, or di^ived and watery, from 
a laxi^ of the folids) may be accounted for bom its 
immediate cfFeds on the ftomach and primce via, 
and on the fyftem of the folids in general by confcnt ; 
which it would be needlefs to illuftrate by fimilar 
examples, becaufe well known to every one the leaft 
verfed in medical iludies. I fball therefore only beg 



t Phil. Tranfaa. by I-owthorpe, TOl. iii. 102. edit. I749» 
the laine by Jones, vol. v. p. 259. 
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Digitized by Google 



[ 599 ] 

leave, from tJie obvioils qualities of thh medicine, 
and from what has been ohi^ved above, to deduce 

the following corollaries. 

1. That fait of fteel has no deobftruent or aperient 
virtue by any immediate a<ftion, that it can poffibly 
have on the blood, or other animal fluids, as fome 
have imagined ; but that, on the contrary, it owes 
this quality to its not entering the blood, which it 
would odierwife coagulate, and to its a&ion m the 

2. That in difeafes proceeding from a laxity of the 
iblidsy great care ought to be tami to reftore and in* 
VJgorate the prims viV| finoe a medicine (and this 
we mayprefume not the only one) whofe immediate 
a£Hon is confined to thofe parts, is yet found by ex- 
perience to produce fo £witary effeds in fuch dii^ 
cafes. 

g. That as this fait does not enter the blood, and 
confequcntly cannot be in danger of too much ftimu- 
lating or conftrifling the vclTcls, on which it only a(Sts 
by confent, it may, in imxW dofes, be fuccefsfully 
ufed in many cafcs, where it has been imagined to 
be hurtful, particularly in conlumptions of the lungs, 
fo firequent and fatal in this ifland which are com- 
monly atttoded vnth too great a laxtfy of the prima, 
via, and of the folids in general, tho' they fcem 
more immediately to proceed from a latlty and weak?- ' 
nefi of the puknonary veilels i in which circumftances 
it muiCbe of the utmoft conlequence to reftore the 
tone of thofe principal organs' of chyUfication, the 
prima via\ as good chyle not only corrects the acri« 
mony of the blood, which in the advanced flages 
of oonfumptions fo much prevails, but likewife faves 

a great 
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a great deal of labour, which the lungs (already too 
much opprciTed) muft otherwife undergo from a 
crude and iU-cono>ded chyle. Agreeably to ihk 
wje find, in the EJays Phvficai und lAtersry of Edin* 
burgh ^, two wdUvoucned hiflorles of patients far 
gone in confumptions, with the ufiral fymptoms of 
pain in the breaft, cough, grofs fpitting of fetid mat- 
ter, difficulty of breathing hei^c fits, and morning 
fweats, pcrfe<5tly cured in a few weeks, by the ufe of 
the Hartfell-Spaw near Moffat ; which, contrary to 
what is obferved in mo(^ natural chalybeat waters^ 
contains a fixed vitriol of iron. 

Thcfe, Sir, are the few obfcrvations I had to 
make at prekiit on this fubjed. I liave taken the 
liberty to addrefs them to you, in order, if you 
ihall think proper, to be communicated to your iU 
luifarious Society; which, I hope, will continue to 
lateft pofterit^ thofe intereitine refearches for the ad- 
vanoeroent of every branch of natural knowlege, by 
which it has already acquired fo much and fo de- 
ieryed honours and am, with the greateft refpc^ 

SIR, 

Your moft obedient humble Servant^ 
Stnna, Feb. a8. 1758. Edward Wright. 



* Vol. I. art. xit. p. 364. 
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LXXX. A DiffertaUm on the AtHquUy of 
Glafs m Windmi. In a iMUr to too 
Rev. Tho. Birch, D. D, Secret. R. S. By 

the Rev. John Nixon, M. A. F. RS. 

Dear Sir, London, M«di 1. 1758. 

Read Mar. a, TT Had the honour lafl: winter to lay before 
X. the Royal Society a few obfervations 
upon Ibme of the curiofities found at Herculaneum, 
&c, (i). Among other articles, I jud mentioned a 
piece of a plate of white glafs; and now beg leave 
to inqnire into the ufes, to whidi fuch f>j^ might 
be applied in the early age, to which this fragment 
uodoubcedlj belong^. 

And here a perfon, who 5onns his ideas of ancient 
CoOoms If what he fees pradtifed in later times, may 
be ready to offer feveral conjectures; in fome of 
which he will, probably, be miftaken ; as in others 
he may be juftlBcd by the gjcauiue evidences of an- 
ti^uity. 

And, firft. It is obvious to imagine, that fuch 
plates might ferve for Jpecula, or looking-glaflcs. 
And, indeed, that Jpecula were anciently made, not 
only of metals, and fome ftones, as the (2) phengites, 
Cfr. but alio of glafs, may, I think, be colleCked 
from Pliny, who, having mentioned the city of Si- 



(i) In a paper read Feb. 24. I7<|7. See Art. xiii. p. 88. 

X 2) P§rhaimih »» fiuhu fittkn mfmnurm (Dmt^mu) f*^ 

's tgrgt fiitety frtnukrit, SttSton. Doout. c» 14* 

• Voju. jo. 4. H don 
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don i|8 formerly famous £or glaTs-houfes, adcb im^ 
mediately afterwards, Siquidem ettam fpecuU excogi^ 
taverat (2)' But then it is to be obferved, that be- 
fore the application of quickiiWer in the oonilmdiog 
of thefc glaffes (which, I prefume, is of no great* an- 
tiquity), the refledtiori of images by fuch fpecula muft 
have been eflPedted by their being bcfmeared behind^ 
or tinged thro" with Ibme dark colour, efpecially 
black, which would obftrud: the refraction of the 
rays of light (4.). Upon thefe hypothelcs (fuppofing 
the tincture to be given after fufion) the lamina be- 
fore us may be allowed to be capable of anfwering 
the purpofe here aEigned. 

Ir may further be faggefted» that plates of tht> 
idnd might be intended to be wrought mto lens's^ or 
Gonyex glafles, either for burning, or magni^ring ob« 
jefts placed in their Socm, But diis defignstion can- 
not be fupported by proper vouchers from antiqaity. 
On the contrary, we are informed, that the ancients 
vied either Jpecuia (fj. of metal^ or balls (6) of glafs 



(3) Plin. Nat. Hift. lib. xxxvi. c. 76. 66. 

(4) Pliny mentions z kind of glafs or jet called obftdianum 
mgerrimi colork^ MUfuendo et tranjliuidiy crajjiore vifu^ atqiu im 
Jptculis parietum fr» imngm umimt ruUeiOt, Mat. Hift. libw lootvi. 
c. 26. $. 67. 

And that the pnfike of Ibiiiing.g^aft wm known ia hit tfow^ 
wpean from what he fays concerning the obftdianum mentioned 
above : — Fit it genen tuUlur^s^Mum rubuu vitnanp «tftt$ im 
trenfiudiuMu Ibid., 

(5) VMMiMlU Ritr. M» p. atSi 

' (:6) Thcfi; glafs balk had fometimei ««S»«Miin them : dm 
addit'i aqua vitrt^ pil^e foU advtrjo in tatlttHi tKMHtdtfctMt^ Ht Vffiu 

mmatu, Plin. lib. xxxvi. c*.a2. 4. 45. 
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for the former of thefc purpofcs ; as it is well known, 
that glafs was not applied to the latter, in optical 
ufes, till the beginning of the Xlllth century (7). 

Howevei^, we may with greater probability pro- 
pofe another ufe, for which the ancients might cm- 
ploy fuch plates of glafs, as are now under confide- 
ration, uiz. the adorning the walls of their apart* 
mfeots /fay -way of jmnicot Thii I.take to Jbe the 
mctning ofllte vi/riirjMimviiieiitioned'by Pliny (8)1 
who intiiiMtts, dMt^tfais :faihttxi took its iHb tfnm 
glafs being ufed tgrM. Taurus '(^) for embelUflung* 
the fccne of that magnificent thoitre^ which he rre&ed 
for exhibiting HiowytatbaRoman people in his edile- 
^ip ( I o) . And we may ooUe^ iirom thei£une au- 
thor (11) (what is further confirmed by his contem- 
^porary (12) Seneca), that this Jund of ornament iifui 



Tnvtnlo nudUoSy qua funt uremh corporum^ mn aliter utilius id 
fieri putare, quam cryfiaUina piid adt/erfis ptfitd ftlis radiis. Plin. 
Nat. Hift. lib. xxxvii. c. 6. §. 10. 

(7) Vid. MooC RenaudoC Mcmoiiti de TAcad. dcs lofiadpt. 
tom. I. 

(8) Vid. iafra, not 11. 

•(9) TbtMtrmm Seauri —--•'fctna ei triplex in abitudhum CCCUt 

columnarum. — Ima pars fcetm e marmore fuit : media • vitTQ I 

fumma e tabulis inauratis. NaC Hifb. lib. xxxvi. c. 15. 

(10) A. V. 678. Hard, not Plin. lib. xxxvi. c. 8. 

(11) Agrippa in thermit^ quat Roma fecit ^ figlinum opus encau/h 
pinxitf in reliquis albaria adarnavit : mn dubie vitreas hkOxxtMs ca- 
meras, fi prius invenCttOi id fiiiflet, aut a-parietibus fctna — Scaurt 
Pervenijfit intuuntt. Lib. xxxvi. c. 25. 64. 

(12) Seneca, expofing the luxury of the Romans with reg.ird to 
their baths, fa^s, PaiAer Jibi vtdetur ac Jordidiu^ nift parietii 
MUgms ac prettcfis tr^it rtfulferuit.'-^mf vitro id>lcoflditiir.ca» 
men. V £p^ 8o« 

4 H 2 been 
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been admitted, in his time, into chambers in houfcs, 
baths, &c. Whether the plates ufed for this purpofc 
were ftained with various colours (as mentioned 
above), or had tints of divers kinds appHed to the 
back part of them, I fliall not pretend to determine : 
but in either way tlicy wott)d ikve a very agreeable 

The laft deftuiadon, which the ohviotts cbngruitj 
«f die thing itielf, countenanced by the prai£tioe of 
many ages paft, as well as of the prefent time, would 
induce one to afcribe to fuch plates of glafs, is 
that of windows for houfes, baths, portico's, ^c* 
•But I am fenfible, that whoever Should be hardy 
enough to advance fuch an hypothefis, would be 
ccnfured as an innovator, in oppofing the general 
opinion of the conii:>iireurs in antiquity. Thcle 
gentlemen are almoil unanimous in aflcrting, that 
whenever we meet with mention made o{ J'prcuUv ia 
in ancient writers (efpecially thofc o/, or near to^ the 
age, to which we muft refer this fragment), we arc 
to underfbnd by that term nothing but fences made 
of lamina^ either of a certain ftone called from its 
tranfparent quality laph fpecularis (13), brought firft 
liom Hifpania Citerior, and albrwards found in Cy- 
prus, Cappadocia, Sicily, and Africa ; or of another ftone 
of the fame nature, viz. the phengitcs. Thefe, tho* 
ezpieisly diftinguifhed from each other by Pliny ( 14), 
are yet reckoned by fbme moderns (1 f ) as one and 



(13) Plin. Nat. Hlft. lib. xxxvi. c. 22. §.45. 

(14) Nat. Hlft. lib. xxxvi. c. 22. §. 45. 

(15) Vtd. Sslmafan in a pafl'age to be produced hereafter. 

the 
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the fame thing ; and thought to have been nothing 
but a kind of white tranfparent talc, of which (ac- 
cording to Monf. (16) Valois) there is found a great 
quantity in Mofcovy at this day. 
. Now that this lapis /Ocularis, or phengites, was 
fcally tiled fbr windows by the ancient Romans in their 
houM^ cannot be denied ; fince (according to the 
ppinion of the learned ( 17) in antiquity) this ufage 
is mentioned by Seneca (1$) among other improve- 
ments, in luxury introduced in his time. But whe- 
ther it was fo uied cxclufive of other materials (par- 
ticularly glafs), may, I think, admit a doubt. Sal- 
mafius is of opinion (19), that nothing can be de- 
termined upon this point from the word fpecular it- 
felf, which fccms to be a generical term, equally 
applicable to windows of all kinds, whether confift- 
ing of the la^ii Jpc'cu/aris^ or any other tranfparent 
fubftance. 

And as (according to this learned writer) there is 
nothing in the term fpecular itfelf, which hinders it 
from being extended to windows made of odier map- 



'* (16) Hift. lie I'Acad. des Infcrip. torn. T. 

(17) Mmu&uc Antiq. vol. III. put i. lib. iii. c. 4. Lipfiut in 

loc. (^c. 

(18) ^tutdam mjtru dtrnmn prtdiije numtrUi famat ; ut ffecu" 
ep. 90. 

(19) ^odfencjirii ebducebatur ad tranjluctndumy ac luctm ad- 
mttmdam fpeailar vttttu Latim voeinmt, Uqut n ^eubri h' 

pide, qui eft aut ex vitro fiehat^ aut alia tranpucida ma^ 

teria. Nam fpecular di^um, non quod cx fpcculari iTpide faHum. 
tfTtty Jed quod vifitm trm/mitUnt, ac per id fpeculaxi /iai et. Salni. 
fixcfc; PKn. in aotin. torn. II. p. 771. 

terials 
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teriaU^ befiik» ihrf d»iwiii^iiirfcwpi)ig jjiiijliiiiM iiiiii 

eitmdecl. Thus Mr. Caftells, the liiigeBiout jiUo^ 

trator of tlic villa's of the ancients, thinks (lo), th^ 
" if thiS'had not beea>tfa0 c il\ }^alhidius would not 
" have given diredions to his iiuibandman to maki 
*' f'peculuria in the olearium (21), or flore»room, 

virhere the olives were prclcrved. For it appears 
^* (fays this author) from Pliny's dcfcribing a tem- 

pie (22) built of the hipis ff ccuLiris^ or phcngites, 
^* as the grcatcll rarity in his time, and the mention 

Piutareli makes of a room in Domitian's palace 
(Mined «^t|i ir« littt ckiwu JiptiCoiiM^onbcnough 
i&i^4uibnidiiieD tOip|ir<hafe|'' in^bdiauaii^ 
tiies, 4is<fimieqinfoa ibcithc purpofo : mr^afjdK^ 
above*' r 1 . - ; . ■ ^ ■ . ':o->,ai 

I (hall not take upon me to decide upon tlie weight 
of this argument of Mr. Callclk ; but o^jpwobfervef^ 
that if any one fliould be induced by it to tnink, that 
tbcufe of glafs for windows may be of much greater 
antioMit---.- tl-1 Ml !'-. r.-imnviiilv jllowcil, or even as old 
as the fragment, which occafions thefe remarks, he 
may find other probable reafons to corroborate his 
opinion. As, firft, that there feems to have been a 
natural and obvious tranlition from the pra(5tice of 



(20) Villa's of the Anc. illuftratcd, p. iv. 

(21) One of Plinv's cautions for preferving apples \s —~ Juftros 
J^adarihut autre. Nat. Hift. lib. xv. c. 16. 

Martial fiirthcr informs us, that the Romans ufed to fcreen their 
orchards of choice fruit* trees with JpecularUt, Lib. viii. epij^ 14. 

(22) I fuppofe he mean that of Foitiiiis Sda* Lip. xsnrL 
c* aa. 

nfing 

3 
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nfing gla(s plates for the orfianiefnting the walls #f 
apartments to that of introducir>g light into thofc 
apartments, (as we find the l<ipii fpecularis was ih 
"fa«5t employed at the fame time for both thofepiirpofcs) 
and confcqucntly it feems reafonable to fuppofe, that 
the latter of tllefe applications could not b( long in 
of titte after the fbrcWt* But it apocars from 

ym'iebozVif 9Mk age (21) 

Pliny $ knd therefore beiM ^ ^e/tn&dn 'tf^ 
Hercufaiicnm, where he loft his life (24). Froth 
whence we may draw ihT(jrb6ablc conolufidti, 
'that the litter deftmation of plates of glafs, (¥iit^ 
for wimbw-liences) djd Ktewife pit«6d6 ^ liMMb 
event. 

Give me leave to add further, that this prefump- 
tive argument in favour of the antiquity of windows 
made of plates of glafs receives an additional force 
from the clofe relation, which muft allowed tk> 
fuhfift between diem, and thofe com|>ored tt ike 
lapis Jpect^afiu Tbe fbttMel: moft l»e' looM 
9s 8d iQi|ffoveQient upon the cither^ as ^ie^ aAAiMtf«d 

" •* • * 

(23) Salmaftu5, fpeaking of the cuftom of adorning chambers 
witt glafs, {2s^—Sluod prtximt t^aUm fium inetpijTt peri tuarrmt 
Plinius. ^um M. ScauruS'^^ Ex. V\\n. torn. U. p. 854. 

I <io nocfifld this exprefly alTerted by Pliny : but it might have 
been fo in fa^. This famion indeed was not begun till after 
Agrippa had built hSs Atfma: but if w« filp|it>fe (hut to have been 
even as Tate as his third confullhip, v'lX. ante CJiriJi. 27. ( Htlvi- 
when ho ereded tbe Pantheon (or at leali its poroco)t near 

fldnMliMC to dSlfe dMto fNMM IhIW hcttl Al(BC*tet lOOflly 

from that perMd to die hMi of Ilby (fitk 

#ie introdudion of this ufage. 

PliA. £p. V. k »t» ... 
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the purpoffli of oonvauenoe) aoA at the Uam 
time were more 

Hue (25) of Italy, might probably be purduUed at 
(#^M*«qpence. Upon all which accounts ieems 
jiMironable to conclude, that one of tbde iaR|||||pjp 
iWwM WMMlly be introdu^ry to the other : and 
confequcntly, that as window-lights of the /apis jp^ 
cularis began to be ufcd within the memory of Se- 
neca, who died (26) under Nero, about anno Cbrifli 
68. (Helvic), the original of thofe of glafs may have 
fair pretcnfions to a place within the period alTigned 
in the foregoing paragrapli, "oiz. fome years before 
the deftrudion (27) of Herculaneum, in whole ruii^ 
the pUg^ before us was buried* y; \ 

. .Toeondode: I need iiot<4)ib^ to you, that all 
the evidence here produced to prove the ufagc of 
glafi-windowa to haver been coasval with the frag- 
ment we are now confiderinz, is of the conjedhiral 
kind only: for, I muft confeis, I have not been able 
to trace it up by any pofitive authority higher than 
about 200 years fhort of the epocha laft mentioned, 
• viz. to the latter end of the third century (28), when 
it is exprcfly mentioned by Ladtantius in thefe words : 
— rManif iftius eft, mtntm ejfe, qua per oeuhs ea, 

fiue* 



(25) Plin. Nat. Hift. lib. xnvi. e. 16. «. 66. 

(26) Vid.fupra. 

' (27) AnnoChrifti 80. 

(28) In order to juilify my placlnj the teftimony of this Father 
fo high, I would obferve, that St. Jerome {Dt Scriptor. EccUf.) 
fays, that Ladantius— ^xfrrauj fnuOut* nutgi/itr Cmfnit CnAi 
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fimt oppofita^ tranl^iciat, quaji per feneftrai hh- 
€ente vitro aut fpecuhrt iapide MuSmj^ Oe Ofli- 
fisao Dei, cap. 

lam* 

SIR; 

Your moft obedieat bomble Servant^ 

J. Nixon. 



LXXXI. An Accotmt of an extraordmarf 

Cafe of the Efficacy of the Bark in the De- 
lirium of a Fever, By Nic*. Munckley, 
Af. Z>. Fbyjkian t(L Gujr VHofpital, mi 
F» IL S* 

Head AprU 6. A S thc foUowiog cafe contaios &Bm 
«7s8- X^L, circumftances, which are curious 
in thcmfelvcs, and which may be of fcrvice to be 
known, I have thought at ptopa to be laid before 
die Sode^. 



this charge between anno Chri/ii 309, when Conflantine began to 
reign, and 320. If he wat then of « g^Wt »^ might havtf 
compoied the treat ife, out of which this audionty is produced, and 
which was one of the earlieft of his works, that arc extant (Fid. 
Spar kit fraf. ad Laiiant.), 40 years before, viz. about oMttt Chri/ii 
alo} whidi brings uitqr^toao9|imaft«lte«itillimfllil^ 
cubommt as above* 

Vol. 50. 4I 0» 
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On Sunday tl.e 5th of March I was fent for to a 
gentleman, of about 30 years of age, who had been 
for lomc days ill of a fever. I found him with a 
degree of heat confiderably above what was natural, 
ap.d with a puhe rather low, but quick, and beating, 
as meafured by a (lop-wateh, abcNit a hundred ftrokes 
in a minute. In this iituation he continued, without 
any rematkable alteration, for the two following days > 
and, fronY'the appearance of this difeaie, I imagined,, 
that it would not be fpcedily terniinatcd. On "^^'cd- 
nefday, the third day' of my feeing him, I found Jiim 
however much better; his heat being confiderably 
abated, 2nd his pulfc being more than twenty ftrokes 
in a minute flower than it had been the day bct'ore. 
On this alteration, fo much in his favour, it might 
have been thought he was growing well, liad it not 
been, that there was no appearance cither by fvveat 
or urine, or on the iTcin, by which it could be ima- 
gined the difeaie was penedly judged. On this 
account no alteration was made in his treatment 
that day r but finding, the next morning, that he 
had flept well the preeeding^ night, and that hispulie 
contmued quiet, being no- more than 74 ftrokes in a, 
minute, he was allowed to get up in the evening, to 
have his bed made; and I fhould have thought him 
well, had not every appearance of a critical feparation 
been ftill wanting. On this account, I thought him 
to be very liable to a return of his fever ; and there- 
fore, when early tlie next morning I was informed, 
that he had been without any flccp, and quite deli- 
rious, the whole night, I was not greatly alarmed, 
as thinking he had a feveriih paroxyfm, to which the 
bark would probably put an end. When I £iw him 
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ihat morning, I found him very delirious ; but, t& 
my great furpri fc, quite free from ail kind of fever 
whatever j his puU'c being then as calm as it had 
been the preceding day. In this condition he re- 
mained ail that day, and the following night ; nothing, 
tJiat was attempted to relieve him, liaving done him 
the Icaft fcrvice : on the contrary, his delirium in- 
crcaied Co much, ts to make it very difficult for the 
attendants to keep him in bed. The next morning 
he was much as he had been the day before ; his 
imagination continuing greatly difturbed, and he at 
times kuzhing, and playing antic tricks, and uiing 
geihires the moft oppolite to his common demeanour 
when well ; and which, tho' the pulfe had not been 
fo perfectly quiet, had more the appearance of a 
manjj, than of the delirium of a fever. In this un- 
happy lituation, there was but one thing, which 
leemed likely to bring the affair to a ipecdy deter- 
mination : this it was proper to attempt, tho' the 
indications for it were very obfcure, and the event 
perfe^y uncertain. On lecolledting the time of this 
delirium's coming on, which was about 36 hours 
a^r the pulfe had grown quiet ; «nd perceiving, that 
one glafs of the water, which had been made in the 
night, was thick, and icemed difpofed to drop a fedi- 
ment; there was fome reafon to fufpec^t, and indeed 
to hope, tJiat the' the pu! L- had been pcrfcdly calm 
during the whole time of the dcHriuin, there was 
fomethin:: of the fever Aill at the bottom of this 
complaiht. From thefe indications, obfcure as they 
were, it was judged proper to make a trial of the 
bark ; which was accordingly ordered to be taken 
iiumediately, and to be repeated every two hours. 

4X1 this 
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This method fucceeded beyond what could have 
been imagined ; infomuch that it was obfervable> 
even by the attendants on this gentleman, that hi* 
mind came evidently more and more to itfelf after 
every dole : and in the evening, after he had taken 
£jc drachms, his urine grew thick, and dropt a laie- 
fitious redindcnt ; and, excepting the weakness natu- 
rally coofequent on fuch violent emotioas as he had 
undergone, both of mind and body, he was as welt 
as ever he had been in his life. He hath repeated 
the bark at proper intervals^ as is ufual after inter- 
mittent fevers, and continues to this day perfe^tiy 
well. 

The u{e of the bark, in the moft irregular inter- 
mittent diforders, is very happily fo well known in this 
ifland, that it might perhaps have been thought need- 
lefs to have recited any cafe merely in confirmation of 
this pradice : and I am too well aware of the infuffici- 
ency of every thing, but a immber cf feds on which 
to feund any philofophical truths to pcefiime to reft 
any thing on one fingle inftaoce only. But the cafe 
above related is of fo very extraordinary a klm^ at 
to make it worthy of being mentioned, both on its 
own account, and fer that analogy, which being^ 
found by experience to fubiifl between difeafes, af- 
fords the fureft method of reafoning on pra^ical 
fu^jedts. The two remarkable circumftances of thi» 
cafe are, the delirium's coming on, and continuing^ 
without any exacerbation of the pulfe j and the. 
bark's proving fo fpcedy and effedtual a remedy, tho* 
given at a time, when there was no appearance of any 
semiffion of the fymptom, which it was intended to 
remove. It hath been thought, that* quick pulfe ia 
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h eflential to the definition ef a fever, as to be w 

pathognonionic fymptqm of it. But experience is 
againft this notion : perhaps the prefent cafe is a 
proof of the contrary; however this be, there have 
not been wanting iiiftanccs, in which, towards the 
end of a fever, the puhe has grown quiet, without 
the abatement of any other fymptom, and the pa- 
tient hath generally lain oomatofe, and with the ap- 
pearance of one, who hath taken a large quantity of 
QENom. Galen, in the third book of the Prefages of 
the Pulfe, mentions this iymptom, and pronounces 
it to be almoft a fatal fign : and the iame thing hath 
happened in mote iniUnces than one, which have 
come to my knowlege. May not then the above- 
recited cafe lead to this ufeful inquiry, Whether in 
fevers of every kind, when the pulfc is quiet, the 
bark is not proper to be given, and Hkely to prove a 
remedy ? In this cafe it proved abfolutely fuch : and 
that it is at lead a lafe medicine in all fuch cafes, in 
which any praditioner of experience or judgment 
would ever think of givmg it, is mom certainly known. 
For my own part, lean ia^ly declare, that in near 
ten years experience of it in GuyVHoipital, daring 
which time I find I have given it, on different occa- 
fioos, to above five hundred patients in that houie 
only, I never, from the moft accurate obfenration I 
could make, faw it do any harm, or bring on any 
bad fymptom, even in cafes where it did not fucceed 
according; to the intention for which it was ord red ; 
and (which 1 have thought worth remarking) in 
chronical cafes, even in thofe, where the bark h itli 
been by many thought the moft prejudicial, when^ 
00 the coining on of tit Intennittcpt fever> the bark 
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Iiath been neceflary to cure this fecondary di^eafe, 
the original diftcnipcr hath gone on, according to 
the bcft iudgincnt I couUl form of it, exadly in the 
lame manner, as it would have done had the bark 
never been given. 



LXXXII. j^ccomt of an Earthquah fdt 
at Lingdeld in Surrey, oftd £dciibridge in 
Kent, m the 24th of January 1758. By 
James Burrow, Efq\ R.S.V', P, 

RMdAprU6. y N the London Chronicle, N*^. 181, 
A pubHfhcd on the a5th of February 

1758, in page iSj, is the folbwing ardde-s ** We 
hetr, that about two o'clock in the morning of 
the a4.th of laft month" (which was the month 

of January), *' an Earthquake was felt in the pa- 

'« rifties of Worthc, and Eafl-Grinfted, in Suflexj 

•* Lingficld, in Surrey; and Edenbridge, in Kent; 

« and other adjacent places : which alarmed feveral 
of the inhabitants very* much i but no damage 

" enfued." 

Mr. Burrow, having fome connection with thcfe 
two lall parilhes of Lingfield and Edenbridge, im- 
incdiatclv wrote to the Rev. Mr. Goodricke of Linji- 
field, to inquire into the truth of this report ; and 
Mr. Goodricke's anfwer confirmed the ta£k of its 
being felt there, and at other adjacent places t and 
added, " that it ihook the beds and windows, ^d 

" made 



Digitized by Google 



[ 6iS ] 

** made the plates raule ; and went off. with a noiSB^ 

** like a fmall guft of wind." 

However, Mr. Burrow did not then judge it to be 
cither regular or proper to trouble the Society with 
this account ; becaufe Mr. Goodricke only received 
it £1*001 hearfay and report, he himfclf happening to 
be abfent from Lingheld at that time. 

Bnt Mr. Borrow having pafled fome days, during 
the late recefs of the Society, at a place called Star« 
borough-caftle, which lies nearly between the two 
churches of Lingfield and Edenbridge (fcarce foUF 
miles diflant from each other), he has had an oppor- 
tunity of being more particularly and circumAan- 
tially informed of the fadt, as far as relates to thofe 
two parifhes : and he is now allured, tliat it was cer- 
tainly and undoubtedly felt and oblervcd by Jbme 
pcrfons in each of thofc two pariflie^ j the' (as it 
happened in the dead of the night, when moft peo- 
ple were fail afleep) it was not generally perceived : 
nor was it much fpoken of, even by thofe, who 
were fure they SsSLt it. 

The perfons, from whofe own mouths he can 
authenticate the fadt, are James Martin, Adam Kil- 
lick, Mrs. Jewell, and Mr. Chapman : and he has 
no lefs doubt as to Mr* Orgies and Mrs. Pigott (wlio 
was waked and much frighted by it), tho' he did not 
indeed perfonally convcrfe with cither of the two lafl:. 

Thefe two, and Mrs. Jewell, all inhabit quite clofc 
to Lingfield church-yard, on different fides of it : 
and Chapman lives within a quarter of a mile of it, 
to the fouth-wcft. 

James Martin lives within a bow-fhot of Star* 
borough-cafUe^ at the eafiern edge of the parjfh of 

Ling£cld» 
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Lingfield, where it joins to that of Edenbrldgc ; and 
Adam Killick's habitation is three miles north-eaft of 
Stm borough, at the north-weftero point of the parish 
of Fdcnbridge. 

All thefe four, with whom Mr. Burrow perfonally 
convcrfed, agreed as to the time of the concuflion j 
viz. between one and two in the mornine : and they 
all agreed as to the Jhaking of their beds and win- 
dows $ and all of them ddfcribed the eeiUhaunue of 
the {hock as not much more duminftantaneoas: but 
they did mt all hear the mife^ which fmu of them 
obferved it to conclude with ; particularly Adam 
Killick heard no mi ft at all ; and yet, he fays, he 
was broad awake when it firft began : and k fhook 
his houfe and bed, and made his windows rattle fo 
much, that he was apprehenfivc of their being 
broken j and even caufed one pane of glafs (which 
was indeed loofe before) adlually to drop out. But 
James Martin, who was likcwife fully awake (as was 
his wife too), did hear the noife diftmdlly. He fays, 
he felt his houie and bed (hake, heard his windows 
rattle, and fome earthen ware clatter upon a cheft 
of drawers $ and alio heard a noife, like the diflant 
dichaige of a cannon: whereupon he immediately 
faid to his wife, *<Lord! what Is that^^ but mt 
happening, at that very inilant, either to cough or 
fneeze ((he cannot recoiled: which of the two), did 
not, tho' quite awake, perceive any thing at all of 
the matter. However, flie confirmed her hulband's 
alking her this queftion under an apparent furprize. 

Mr. Burrow had a very particular converfition 
with thefe two feparately : and he had alfo a very 
minute detail from Adam Killick (who works for 

him 
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lam as a (brt of gardener at Starborough) ; who fur- 
ther added, " that the (hock waked and frighted htt 
** wife» tho' ihe was fafi aikep before." 

6th April, 1758. James Burrow* 



LXXXIIL Account of the Cafe of the 
Fir ft Joint of the llumb torn off^ with the 
Flexor Tendon in its whole Extent torn out. 
By Robert Home, late Surgeon to the 
Thirtieth Regmmt of Footy and Surgeon 
o^Kiog^n upon .HttlL In a Litter te 
Joho Fdngle, M. D. F. R. 

SIR, 

Rnd AmU 6, 1" Take di6 liberty of iodoiinp; to ^ou a 
X ^ forgery, iviiich I miagioe is 
HOC very common. Aforchetis indeed has an ob- 
iervatbn of tfae iame kind; and there are fevefal 
others collected together by Monf. Morand, in tlie 
ieoood volume of the Memoires of the Royal Aca- 
demy of Surgery at Paris : but as I have not heard 
of that volume's being tranflated into Englifh, and 
believe there is no obfcrvation of a fimilar nature ia 
the Philofophical Tranlad^ions, I beg the favour of 
you to communicate it to the Royal Society, of 
which you are a Fellow ; and at the fame time to 
make them an offer of the joint of the thumb, with 
its adherent tendoo, which you will receive at the 
Vol, 50. 4K iame 
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iaqie fime with this ; hoping they will do me th(B 
'iioooufof 4cceptiiig It, as ^ teftimony (tho^ ^Ming) 
of my greatefteeiq and refbcjft for the snqd l^rne^ 
Society in Europe Youlf Ftibad t)r. Knox faw' the 
patient drefled oftener thaa once ; apd Mr. Thpfn- 
hill, late Surgeon and Mfuunidwife in Briflol, &w 
it when near healed. 

I beg you will believe me to be» witli g^eat truth, 

SIR. ' • : 

• • • 

Your maft obcditoL 

tea, M«h ,7as btwWe Ser^ap^ 

: <7i9< .... Robert Home. 

JAodO^ sd» 1758, Wilkm Taylor, 17 years of 
age, an apprw9tt tQ ^ wUtt-fixu^ in tfaia pM» 
in endeavouring to make his efcape from one, who 
was going to corredt him, opene4 door of a cel- 
lar, and threw hiipfelf into it; but in his hurry fo 
Ihtangled his right thumb with the latch, that the 
whole weight of his body was fupcnded by it^ 
V:ntil it gave way, and was torn off at the firft artit 
eolation ^ the Ifeifor tendon being ^t thp fame tin^e 
pullpd out in whole length, having broke when it 
pecaope muicul^irT I was inuiiediately fent for, foun4 
little Of no h^ocrhage, and |he \ionc of the fecpq^ 
phalanx laffe, an4 covered with its ipr^iigies pros 
trading OQniI|lerabIy, occafioned par^'c^ ihp t^m 
belonging to it being inegi|larly pvn »ff ^ 
nrft joint. • r . 

I was doubtful, whether or not J 4)pti)$l be pb^ 
li^ at ki^ to mak^ 9^ ^j/iSar im^fion, iM f^w 

the 
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die \yone even witli the ikin ; bnt thoBght it propeiEr 
to give him a chance fisr the uie of the whde poi« 
lame* 

bfe complabect only iof die firft chjf cf t pfttfar 
ihvp pain iA the courfe of the tendon i to wUm 
comprefTes, wrung out of warm brand v, were i.p^ 
plied : but his arm was never fwelled i toM Wte nioi 

ecchymqfis j nor had he fo much fever, as to rtquire 
bleeding even once. The cure proceeded happily, 
no fymptoms arifing from the extra(5ted tendon. At 
the third drefling the bone was covered ; and no 
other application but dry lint was necetfary during 
the whole time. No exfoliation happened ; ,yet it 
WIS twelve weeks befel« it was intitely deatrifed/ 
owing to the lofi of ikin : and he leems rto emoy 
the t& of the iiomp 'ik ta^iiipyeljr, atf il^tiiatteodaa 
Was ii6t bft. 

i • 

" •". ■ ■ " — • " rt \ -• " ii"" 

LXXXIV. An Account of the kh Difcove- 
Hes of Antiquities ai H6rculaneum, and 
if an Earthquake there ; in a Letter frwi 
Camiib Padorni^ iS&j^ ^ «i» 
Herculaneum, and ER.S. H Hid. Hdllb; 
E/g', F.R.& dMd Pbrtici, f'eb. 1. 1758. 

Aprils, \ T TE have been working continually 
^ ,«^$«- yy gt ttemiiflDeuiii, Ponapeiii and. 

fince my laft of Dec. 16, . ryjd. Tlie mxA, 
remarkable difcoveries made there are theie, whiffhi 
fpUow. 

4K 2 Fefamar/ 
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February 1757, was found a fmall and moft beau- 
tiful figure of a naked Venus in bronze, the height 
of which is fix Neapolitan inches. She has filver 
eyes, bracelets of gold on her arms, and chains 
flf the ikme mtttd wofc hdr feet ; and appears iti tfti^ 
attknde of looleniiig one of her fandals. The bafe* kt 
of broDase inhod wkh foliage of iilvert 
of which is placed a dolphin. ' 

•In July we met with an infcription, about twelve; 
Ninp^ilan palms in IcDg^, which I have hne 
oBpieci* 

tMP«CAESAK«VBSPASlANV$*AVO»FOIinF*lfA|C 

' fmB«poT*vu*JMP'XYU'P*p*oos>vii*DEsioir*ySi , 

.3rBIIKVM*lfATlUS*DETM«TIIUlABt^MiBTV^ C0tfLA9SV|t*llttlTnT 

After having found a great number of volumes of 
papirus in Herculaneum ; many pugillaries, ftyles,. 
and ftands with ink in them, as formerly mentioned; 
at length, in the month of Auguft, upon opening a 
finall box, we alfo found, to our exceeding great joy, 
the inilrument, with which they ufed to write tHeir 
manufcripts. It Is made of wood, «f ap^ 
form, but petrified, and broke into two piep^ There 
is no il&< in k, that being unnecefTary, ai thb Vuidents 
did not join their letters in the manner we 'do, bnt 
wrote them fepaiate. 

In September weie difcovered eight marble buds, 
in the form of terms. One of thefe reprefents Vi- 
tcllius, another Archimedes ; and both are of the 
• fineft workmanfhip. The following charadters, in 
a black tint, are ftill legible on the latter, namely, 
APXIM}r.A which is all the infcription that now 
remains. 

la 
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In Odlober was dug up a curious buft of a young 
perfon, who has a helmet on his head, adorned with 
a civic crown, and cheek-pieces faftened under his 
chin. Alfo another very fine buft of a philofophcr, 
with a beard, and ftiort thick hair, having a flight 
drapery on his left (houlder. Likewife two female 
buns s one unknown, in a veil i the other Minerva, 
with a helmet} both of middlbg workmanihip. 

In November we met with two bufts of philoib- 
phers, of excellent workmanship, and, as may be 
eafily perceived^ of the fame artifti but unfortu- 
nately, like many others, without names. 

In January was found a fmall, but moft beauti- 
ful eagle, in bronze. It hath filver eyes, perches 
on a praefericuhim, and holds a fawn between its 
talons. 

In the fame month we difcovered, at Stabize, a 
term fix palms high, on which is a head of Plato, 
hi the fioeft piefervation, and performed In a very 
mafterly manner. Alfo divers vafes, inftruments for 
facrificing, fcalesy balances, weights, and other im- 
plements for domeilic ufes, all in bronze. 

At length I have £nifhed, with much labour, the 
examination and arrangement of the fcales, balances^ 
and weights, which arc very numerous in this mu- 
feumj and, what is remarkable, many of the former, 
with all the weights, exadlly anfwer thofe now in ufe 
at Naples. At prcfent I am coniidering the liquid 
meafures j and alfo engaged in difpofing the paintings 
in the new apartment allotted for them. Thefc af- 
fiurs, with my ufual province of infpedting the work- 
men, who are buiied in digging ^ my being obliged 
to keep an cza£k regifbr or every thing, that is di(^ 

covered $ 



dSVerdd i fee£<ic8 other ^aily and acculehial odctir« 
fences ; employ my time fo intir^» diat I liavt not 
i iiipmeht*8 repofe, but ill my bed. 
' *I*hc fquare belonging to the palace, in which the 
^ufisiim is depofitedi will be finiOied^ and completel|; 
ornamented, by Eafter. In the center of it I htvtt 
f)laced the bronze horfe, which was broken in mamr 
pieces, and reftored by me, as mentioned in my laft. 
In the walls of the colonades are affixed all the in- 
fcriptions hitherto difcovered : and I (hall yet adorn 
them with altars, curule chairs, and other antiquities 
proper for fuch places. The principal entrance into 
the mtifeuQs ham been mode to correfedBd widi 
gi-aiid nair-cafe. dn tke right fide oi it ftiuids ^e 
confular (bihie <^ Marcus Konius Balbus, die fttiieri 
and on the left, that of Marcus Nonius Balbus, the 
toA i with twd inicriptions relating to, and found neac 
tbeni. Upon the ftair-cafe are placed eight antique 
ilatues in broiize, on beautiful pedeftals of polifhcd 
marble. In an opening in the center of the right 
hand colonade is fixed the ftatue of the wife of the 
elder Balbus, with the antique infcription belonging to 
it. At the entrance of the fquare, a magnificent pair 
of iron gates, with palifades, are juft put up, orna- 
mented with many bronzes, which are gilt ; and on 
the fides of thefe gates are two other confular Ibtuea 
of peribns unknown. 

The whole day and night of tbe 24th of laft 
month it feemed as if Alount Vefuvius would again 
&ave fwailowed up this country. On that day it fuf- 
fered two internal fraftures, which intirely changed 
its appearance within the crater, deibroying the little 

mountaioy 
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IJlountain, that had been forming within it for forne 
years, and wab rilcn above the lides ; and throwing 
up, by viqlept explofions, iminenfe quantities gf 
ilones» |ay|j ^^hcs, an4 firfr ^^^^ the flarofs 
out-'vEb ffi^fer. vehepo^ce, tjie cxpl ^fions 
;;Tjpc mofc freauept ^ Jjorriblc, IWf hg^Jfg 

Doldeft perfons trct||bl|^i» "^Y o^Urp^ J-.ijp- 
.|J»lv(;4 sibide the event here at I'c rrici, o^ac^i^t 
of my family, confifting of eight children, ar^d a 
very weak and aged mother, whofc hfe mull have 
been loft by a removal in fuch circumllanccs, and 
fo rigorous a feafon. But it pleafcd Ciod to prtfcrve 
us ; for the mountain haviijg vented itfclf that night 
and the fucceeding da\ , is iioce become calm, and 
throws out only a few aihes, r ,p 'i - : 

■ 

* • .... 

m'Refolutim of Ifiperimejricf^f ProiJti/fs^ 
By Mr. Thonjas Simpfon, F. R. S. 

^Mi April 13. BOUT three years ago I had the ho- 
«75'» ^^-^ nour to lay before the Royal Society 
the invefligation of a geqeral rule for the refolution of 
ifoperimetrical probleo^s p£ tha^ l^ind, wherein one, 
only, of the two iDc)etef mmatje qpantiticB enters along 
wim the fluxioiiB, |ntq the ^qi^tions exprefling the 
conditions of the problem. Under which kind are 
included the determination of the greateft figures un- 
der given bouDds, linpi ^ t|pf £$/&uA defecpt^ iblids 
3' - - of 
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of the leaft refiftancc, with innumerable other cafes. 
But altho* cafes of this fort do, indeed, moll: fre- 
quently occur, and have therefore been chiefly at- 
tended to by mathematicians, others may ncvcrthc- 
lefs be propofed, fuch as aftually arife in inquiries 
into nature, wherein hth the flovnne quantitSes, to- 
gether widi their fliizioiM, are jointlj coi|dbjbd[|« 
The inveftmation of a ntU for the reiolalSoin 
thcfe, is ivhat I (ball in this paper attempt by 
of d«feUowi«g ; ; 

General PaoposirioN. 

Let Q,R,S,T^ &c. reprifeni awf vaHM ftmntitia^ 
exprejfti m ternu ofx find j. (with given coefici^ 
eni$)t and kt r, a, t, Uc deneti as maitf 9tbit 

fuantities, exprejfed in temu tf ± andy; It is 
propofed to find an equation fir tbe relation of x 
iwft/ y, y& /to /Af ^fcrwrf e/' Q q -f R r + S s + T t, 
&c. ctfrrejponding to a given vabie of x (or y), majf 
ie.a maximum or minimum. 
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Let AEt JtPf and AG, denote any three vahies 

6£ the quantity at, having indefinitely fmall equt^ 
iSjtnnces EP, FG -, and let E L, FAf, and G iV, 
(pefpendicular to AG) be the refpedive values of 
o>ndpoodmg thefdo s and, fuppofing EFf^FG^^ii) 
to be denoted tiy let rAf and (die fuopeffive 
vidues of y) be rejMefeiited by u and w. A^jreoverr 
fiippofing and P'Y to be ocdioates at the middle 
points P' F-, between and F, 6, let the Ibntier. 
^F^y be denoted a, and the latter (Ty; by put- 
ting /iFama and AF's^h Then, if « and « (the' 
mean values of x andjr, between the ordinates BL 
and FAf^ be fuppofed to be fubftituted for » and j, 
in the given quantity Rr-\- Ss + Tty &c, and 

if, inftead of x and y, their equals f and u be alfo 
fubftituted, and the faid (given) quantity, after fuch 
fubftitution, be denoted by ^q'+ R'r'+ S's'+Tt', 
^c, it is dien evident, that this quantity ^^'4- 
4- 5V+ T't\ &c. will exprefs fo much of the whole 
required fluent, as is comprehended between the or- 
dinates E L and FM^ or as anfwers to an increafc of 
£ F in the value of x. And thus, if 6 and be 
conceived to be wrote for x and y, e for a; and w for 
y^ and the quantity . refulting be denoted by ^'^"4- 
11"^^'+ iSV4- *rV", Gfr. this quantity will, in like 
manner, exprels the part of the required fluent corre- 
fpondio^ t» the interval FG. Whence that part an- 
fwering to the interval EG will confequcntly be 

equal to '+ + "+ " » 

Vol. 50. 4L masifeft. 
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sxanifeA, that the whole rec^uired fluent cannot he x 
maximum or minimum, unleis this part, fuppofing the 
bcmnding ordinates EL,GN to remain the fame, is- 
alfo a maximum or minimum. Hence, in order to 
determine the fluxion of this expreilioa XiL 
^c, + ^ ^^•) which muft, of cooiequeiice*. 
be e<|uaik Co fiothii^ let the fluxiQiit of^aod ^ 
(taking « and » a« yariabie) be CkMed by ^« ami 
fU'i alfo let Jitt and r« denote tj|^ te^p^dirtt 
xioDS of 22' and r\ and let, m Uke mwmw^^^ 
aaoofi of C» fx R\ f", eic. be lepnfeated hf^^ 
Iir» rw'> efc. n^^n^Miy. Then, Qoa»- 
men rule fyt £u^St% the floxian of a nStvtifibi thm 
fluxioii of out whf^ opieflion (^^-^r 
<:y'+iiVfif^.) wiU be i^vcB cqad ID 

But tf-t^w bei|»gaB(;iyr— eiid ^ — ^7:*. 
^^7^' ^ cofiftant quantity )y we therefore bavr 

— 2 £L, thenoe will iTssi-ai which values being, 
fuhftituied abdtx^ our equation^ alter ifut whole i^ 
divided by become 



But 
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Bat f^f^mi tlie eictft of Cf 9Lh ^ 
nGremeDt or fluxion (angering to the jncrement, 
or fltD90O» trifing by fabftitntiiig SfyrMjft&ta^ 
•and w£oeu. Moreonrer^ with regard to the qnanti* 
tiet on the odMrfidc of die eqiiation» it 18 pkin, fee- 
ing the difemoe of ^ ^ and g" ^ is mdefinilely litlld 
in comperiiba of tlieir fttm, that q' ^ may be fubfti- 

4uted in the room which beins 

done, our eou at ie p will fluid tfwM 4 

But j'^^- '*^« reprefents (by the preceding 
noUtion) the fluxion of g'^-h r' R &c. (or of 
+ U r &c.) arifing by fubftituting a, for )\ making a 
^one variable, and cafting off ai If, therefore, that 
fluxion be denoted by ti, we (hall have JIux. -f- 
R r &c. = u, and confequently -\- R ? &c, = u. 
But 4- R r&c. (by die fame notation) appears 
to be the fluxion of kiq' + Rr' &c. (or of ^7 + r 
£ff,) ariling by fubftituting u for making u alone 
variable, and calling oflf u\ Whence the &41owing 

OSNBRAL RVLB. 

ITake the fuxion of the given exprejfion (icbofe fluent 
is required to be a maximum or minimum) making 
y alone variable ; and, having divided by y, let the 
quotient be denoted by ui Then take^ ^g^in^ the 
Jluxion of the fame exprefjion^ making y alone va^ 
riable, which divide kj and then this kft fuo" 
dient v/iU be sm V, ' 

4L % When 
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When i k not found in the quanti^ given, u wiH 
then be SB o j and, confequently, the ex'preffion fori 

equal to nothing aUb. But if > be abfent, theni 
will i)iBO» and confequently the value of u =3 acon^ 
flant quantity. It is al(b eafy ta oomprehend^^thai^ 
inftead of /andjr^ ^ and x may be nude fiiooeffivel3ii 
variable, Mofeiivery fbould the oale to be leiblved 
be.con&Kd to other reilFi^nSr.befides that ^ the 
maximum or minimum^ Juch as, hamag a certain 
number of other fluents, at the ftm^titnc, equal- 
given quantities^ ftUl the fiune method - of folution 
may be applied, and diat with equal advantage, if 
from the particular expreflions exhibiting all the 
ieveral conditions, one general cxprcffion compofed 
of them all, with unknown (but determinate) coeffi* 
cicnts, be made ufe of. 

In order to render thrs matter quite clear, let A, 
By C, Dy C:^c.hc fappoled to reprefent any quantities 
exprefied in terms of jc, and their fluxions, and 
let it be required to determine tlie relation of x and /, 
fo that the fluent of ^ x /hall be a maximum^ or mt- 
nimumy when the cotemporary fluents of Bi; C»^Di^ 
&c. arc, all of them, equal to given quantities.. 

It is evident, in the firft place, that the fluent oif 
jix+6B^+cCit+ dDx, &c. (b, c, d, &c. being 
any conftant quantities whatever) muft be a 
mum, or minimumy ia the propofisd drcumfianoe : 
and, if the relation of ;r and jr be detennined fly the ' 
ruk)^ lb alio anfwer this fiiigte cooditiofi (under all 

poffible 
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orjcfent,. tlu|t fuch reUtion will likewi(b anfwer antT 
Incltoilke all the other 63ttdi^bns propouji|lted. ' 'For^^ 
there liieing in the gcnend expifeffidn, thus derived^ ^ 
j^ny unknown quantities b, c, 6?(C. '(to he deter- 
mined) as there are equations, by makmg the fluents 
of Bx, C .V, D X, ^<r. equal to the values given \ thor& 
quantities may be fo affigncd, or conceived to be 
fuch> as to anfwer all the conditions of the faid 
equations. And then, to fee clearly that the fluent 
of the firft expreflion, A x, cannot be greater than 
arifes from hence (other things remaining the fame) 
let there be fuppofed fome other different relation of 
X and y, whereby the conditions of all the other 
fluents of B Xy Cx, D X, &c, can be fulfilled ; and 
if f^ffibliy this new relation give a greater fluent 
t£. ASc than the relation above ailigned. Then, be» 
caufc the fluents bBi^ cCi, dDx,&c* are given, 
and the fame in both cafes, it follows, according to 
thii fuppofitioii, that this new relation muil give a 
greater fluent of 4. ^Bx + rCx 4. ^Dj^ &ir^ 
(under all poffible ▼aloes of ky f , &c,) than the 
former relation pvct z which it iw^tfi^i hectiife 
(whotorer values are afligoed to h,c,dy ^c.) that 
fluent will, it is demon&atal, be die gitateft pofi> 
fible, when the relaiioo of x aod jr it tiutt ahofve dc^ 
termined, by the General Rule. ... 

To exemplify, now, by a particoiar caflr, the 
diod of operation above pointed out, let there be 
4 propofcd 
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ftopakd fS» fliucioiiarf quantity wiberaia 

the relation of x and y is fo required, that the 
fluent, correfponding to given values of x and 
{hall be a maximum, or minimum. Here, by taking 
the fluxion, makiog alone variable (according to the 

mb) «iA dMduig by f, we fliall have ^fj^' 

s= u. And, by taking the fluxion a fecond time, 
looking y alone variable^ and dividing by will be 

y^^l£^Zlfamiu Now ftom dMie e<|iutkHu to 

exterminate Het the latter be divided by the former ; 

fy^' ... 

quantity). Fnun whence ;r^j^8E^^ * x 
it^ ft I and coofequently , x y / ^ -I 



Let tliere be now propofed the two floxions x*y*« 
ftoait of the fermer being required 
to be a mtmhmtm^ or mmnmm^ and tbtt of the 
Jatter, at the fame dme, equal to a given quantiqr. 
^en liie ktter, with die genenl coefficient h 
ftEed> being joined to llie ibrmer, we ihall here have 
s^fi •\- hfify. From wlienoe, by proceeding as 
Jiforc^ b}(^f 5s u, and rnty^^k jhx^y^'y — ». 

jFrom 
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From the firmer of which equations, by taking tb^ 
fluxions on both, fides, will be had pix^'yf^ 4. 

^xf-*yx ssi moff^ ; and theiMfim .phy*^' ^ 
mx*^*'* And in the fame nsanner proper eqtui-' 
tions, to ezprefs tbe relation of x and jr, OMy be de-^ 
fivedy in anf other cale, and iniderafljAunibeFof 
>nB« 



LXXXVI. Obfervations on tie Alga Maiiaa 
. ladfolia \ The Sea Alg4^ wkb broad Leaveu 
£7 John Andrew ^trfOaad, M.JIX RUSi 

' Tranfiatedfiym tte^tmA. / 

**** ' J-TTAVING? anchor at Verdun, the 
' XjL roadattheentraiMeof tfaeriverof 
Bonrdcawf, I was .fifliiBg widi «.kiod of drag-net 
ilpon a Mnk of fiind, . 'i«3iich was very £ne and 
miiddy. We coUedfcd a. number of iea^lants, and 
among th^ the pcift hcoad-kaved Alga, which I 
did not know : and ai ifae root or pedide of this 
plant appeared be very particular, X obierved it 
with attention. The following is its defcrfptiony* 
and the detail of my obiervations. 

From a pedicle, which is fometinntes flat, and 
fometimes round (for they vary in thefe plants, and 
might be about three lines in diameter, and an inch 
hign, of a blackiih colour, and coriaceous iubilance, 
a|)|u-oaching to the nature of the bodies of lithophjta), 

aungle 
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i fingle ilat leaf arifcs, about an inch or an inch and 
half broad, thick in its middle to about three lines, 
ending at the fides in a kind of edge, lilcc a two- 
edged fabrc, almoft like the common Alga, formed 
ofiongitudinal ^bres interlaced with other very deli- 
Gate's on^* and the whole filled with a thick juice^ 
like xhz farenclyma of fucculent plants, fuch as the 
tedfuih, Alde^ tm^ die like, cf ft'cldu yellowidi 
green, and tranfptfent. This firft kaf iOiMMr 
Sng^e, and %ves inflead_of ajrunk or Am id tfae 
w&le plant. ' - 

WhfBii it riics to about a foot high» more or lefs^ 
JK%row8 out at the fides other leaves Allied of st 
continuation cf the longitudinal fibres; and tbefe 
fecond leaves are of the fame thicknefs and fubftslnce 
with the firft : they are two or three feet long, and 
the whole plant is nve or fix, or more (for one can 
hardly tell the length) ; and is not capable of fup- 
porting itfelf, but is fuftained by the ftxength of the 
waters, in which it floats. ;' ' ^ ^- \ 

The fubftance of the jplant is not fo folid as that 
of tbe common Alga, wbidi is capable of drying as 
it fades, and of being kept : whereas die lems of 
this great Alga (hrinlL and wither in the air, become 
of a blacktih colour, and very fiiable, or indeed foon 
lail into putri^dion. I never obferved, that thisy! 
bore any fruit : perhaps this was not the feafon. 

But wliat we find particular in this plant is its root 
or foot : Firft, this pedicle extends in ribs, like what 
we call the thighs of certain trees : thcfe thighs are 
in right lines : perhaps they run in the fame diredtion 
or fituation, that is, placed north and fouth, or eaft 
and weft } but this I could not obferve. They are 

about 
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about three or four lines high towards the pedicle, 
and, ending, are loft. Th^ flourifh and Ipicad at 
tfie bottom, fenning an ellipttcal bladder, like an 
egg, flattened above and bek^, «nd romided at the 
fides, being intirely empty : it h rough 'without, and 
vay finooth within. This or oval bUdder, is 
eanftlf round at the ends of the great diameter, but 
varies a little in the lefTer diameter, and forms it^ 
ielf like the body of a fiddle» The under part is a 
litde flattened ; and there is a hole, which is very 
confidcrable, in the center of the two diameters. 
This hole is about an inch Avide, and is quite round : 
it gives paffage to the root, or pivot, which I fhall 
by and by mention : the edges appear to turn a little 
inward : and it is by this hole that the egg fills with 
fea>water. The whole fubftance of this bladder or 
egg is of a -coriaceous matter, firm and traniparent, 
tad of a dsar green } nor tan there be my fibres, 
eiAer longjhndinal or tntifvettt, eUerved upon it 

Tbe iTMikAt tbe top, ilraoiinted by the thighs, is 
as k Mre gnMlated ; but it die roi)nding of the 
egg It produces a kind of f&ammte, or little elevations^ 
ftiy round and cylindrical, intire^ ^11 i of thefiune 
mtBie and fobftance with the egg. 

In examining the under part of the egg, we found 
a focond rank of thefe mamella, fomewhat longer 
than the firft, and at equal diftances from one an- 
other, in a circular line ; then a third yet longer ; 
then a fourth, which at the extremities were bifur- 
cated s and at lad a fifth rank, whkh divided into 
three, and fometimes into £ve, branches : thefe laft, 
pkcednSiinid Ifok, were wrefiillied inwards, and 
Kverftl were joined together, and only firmed a inall 

Vol. 50^ 4M body^ 
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body I and in wreathing themfclves thus thqr dole 
and embrace the pivot mentioned below. None of 
thefe mamella have any apparent opening: their 
fubdance is compa^ of the iame nature with the 
bladder or egg, that produces them. 

Below the trunk and thighs the plant protrudes a 
pivot, of a like fubllance with that of the bladder. 
This pivot, which is large at its origin, proceeding 
thus from the trunk and thighs, forms fomething like 
the knot of the fea-tree : it defcends perpendicularly 
to the trunk, diminilhing as it lengthens, and as it 
grows round i and then divides into a number of 
Mamella, branched and wreathed inwards fo firmly, 
as not to be retraced s of a coriaceous nature, black* 
i(h> forming a bunch like what we call the Rofe 
of Jericho. I cannot lecolleft the name of this plant 
or flower. 

This bunch, or wreathed roCe, inclofes a heap of 
gravel, as if petrified or hardened, and ends upon a 
level with the hole of the teg, exadly as high as the 

laft rank of mamella, whichwreath upon, embrace, 
and fuftain it, leaving always an empty fpace to let 
the Tea- water pafs in, which fliould fill the iniide of 
the egg or bladder^ a^d even to let in little fiihes and 
ihells. 

I was furprifed to find in one little living mufclcs, 
as they always are attached to fome folid body by 
their beards. Now by what means could they enter 
into this egg? I coi^ednied, thtt they <l>6ir be- 
ginning there, by the fbninal matter of muicles car- 
fiedf in by the ieapwater. I alfo fbcind ibine (mall 
ikfr-fiihy vAitik rays might be about four or five 
long. 

If 
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If my (by here had been longer, I had continued 
my obfervations ; and perhaps (hould have made Tome 
difcoveries. It belongs to tne academicians of Bour- 
deaux to pufh thefe obfervations further^ if they 
thinJL proper. 

Fwptbc Entrance of the Peyffonel. 
river of Bourdeaux, the ' 
4th of Auguft, 1756. 



LXXXVII. An Accmmt of the diftiUing Wa- 
tir frejh from Sea-water fy fFbod-afbes. 
Bj Capt. WiUiam Chapman : In a Letter 
to John Fothergill, M D. 

Whitby, 10th id mo. Feb. 1758. 

RoMi April ij. /-w-^HY kind acceptance of my hift 
''^ * emboldens me to inform thee, 

how, on my return from a voyage to the north part 
of Ruflia, I procoitd a iiifficient quanti^ of frefli 
water irom lea-water, withcnit takins with me either 
inftniments or ingredients exprefily tor the purpofe. 

Some time in September ki^, when I had been 
ten days at fea, by an accident (df the north cape of 
Finland) we loft the greateft part of our water. We 
had a hard gale of wind at (bath-weft, which conti- 
nued three weeks, and drove us into 730 lat. During 
this time I was very uncafy, as knowing, if our 
paiTage ftiould hold out long, we muft be reduced t» 
great ftraits ; for we had no rains, but frequent fogs, 
which yielded water in very fmall quantities. I now 

4M 2 blamed 
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biamed myfelf for not having a ftill along with me 
(as 1 had often thought no ihip ftiould be without 
one). But it was now too late ; and there was a nc- 
cciTity to contrive foiiie means for our prelf rvation. 

I was not a Granger to Appleby's method : I had 
fllfo & pamphlet wrote by Dr. Buder,. intitoled. An 
tajy Mitboi rf procuring of frejh Water at Sea, 
And I unagined, that ibap mi^m iupply the p!a8ft 
of capital Iee9» t»eDtiooea by mm. I now fet my- 
i<:If at work, to contrive -tnd-eMeredtt M 

pitch-pot> dial held about ten quarts, to be made 
ckan : my carpenter, by my diredion, ftted to it ar 
cover of £r deal, about two inches thick, very clofe > 
fo that it was eafily made tight by luting it with 
paftc.. We had a hole thro* the cover, in which 
was fixed a wooden pipe nearly perpendicular. This 
I call the ftill-head : it was bored with an augre of 
] i inch diameter, to within three inches of the top 
or extremity, where it was left folid. We made a 
hole in this,, towards the upper part of it8 cavity (with 
a proper angle) to ffioeive a long wooden pipe,, which 
we fixed t£fcin» to de(bend to«the tub io which thfr 
worm Ihottid be pboed. Here again I was at a ]o6 ^ 
for we had no lead pipe, nor any fheet-lead, oa 
board. I thought, if I could contrive a ftrait pipe ta 
fo thro' a large caik of cold water, it might anfwer 
the end of a worm. We then cut » pewter difli,. 
and made a pipe two feet long ; and at tnree or four 
trials ^for we did not let a little difcourage us) we 
made it quite ti»ht. We bored a hole thro' a cafk, 
with a proper defcent, in which we fixed the pewter 
pipe, and made both holes in the callc tight, and 
blied it with fea- water : die pipe iluck without the 
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caik three inches on> each fide. Having now got my 
apparatus in readinefs, I put fcven quarts of fea- 
water, and an ounce of foap, into my pot, and fct 
it on the fire. The cover was kept from rifing by a 
prop of wood to the bow. Wc fixed on the head, 
aod iotD k the long wooden pipe tbove-mentioned, 
wlncfa vm wkfe enoi^ to receive the end of the 
pewter one into it» cavity. We eafil y made the joint 
ti^t 

I need not tell thee with what anxiety I waited 
ftr foooefs : but I was foon relieved { lor, as foon 
as the pot boiled, the water began to run ; and In 

twenty-eight minutes I got a quart of frefli water. I 
tried it with an hydrometer I had on board, and 
found it as light as river-water but it had a rank 
oily tafte, which I imagine was given it by the foap. 
This tafte diminilhed confiderably in two or three 
days, but not lb much as to make it quite palateable. 
Our fiieep and fowls drank this water very greedily 
vridioat any ill tfkSts, We conftantly kept our ftiu 
at work, and got a gallon of water eveiy two hours > 
which, if thtte had been a necefHty to drinic i^ 
woM have been fufficient for our (hip's crew. 

I now thought of trying to get water more palate- 
aiUei and often peruied the pamphlet above-men- 
CiDBCdi cfpccially the quotation from Sir R. Hawkins's 
voyage, who " with four billets diftilled a hogfliead 
** of water wholfome and nourifhing." I concluded 
he had delivered this account under a veil, left his 
method fliould be difcovered : for it is plain, that 
by four billets he could not mean the fuel, as they 
would fcarce ivarm a hogfliead of water. When, 
rumioatiqg on this, it came into my head, that he 

burnt 
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burnt his four billets to afhcs, and with the mucture 
of tiiofe afhes with fea-water he diftilled a hc^fliead 
of fre(h water wholfome and nourifhing. Pleafed 
with this diicovecy, I cat a biUct finall, and bnnit k 
to a£b€S} and after deaning my pot, I put iotD it a 
^onful of thofe aihcs, vmk the ufuat quantity c£ 
iea^water. The refult anfwered my expedatiom^ 
the water came off bright and tranfparent, with an 
agreeable pungent tafte, which at iirfi I thought was 
pccaiioned by the afhes, but afterwards waa Convinced 
It received it from the refin or turpentine in the pot, 
or pipes annexed to it. I was now relieved from my 
fears of being diftreflcd thro' want of water; yet 
thought it neceffary to advife my people not to be 
too free in the ufe of this, whilft we had any of our 
old flock remaining ; and told them, I would make 
the experiment firft myfelfj which I did, by drink- 
ing a few glafles every day without any ill efie^ 
whatever. This water was equally light vnik the 
other, and lathered veiy well with foap. We had 
expended our old (lock of water before we reached 
England ; but had referved a good quantity of that 
which we diflilled. After my arrival at Shields, I in* 
vited ieveral of my acquaintance on board to tafte the 
water : they drank feveial glallcs, and thought it no- 
thing inferior to fpring-water. I made them a bowl 
of punch of it, which was highly commended. 

I have not the convenience of a iHll here, or ftiould 
have repeated the experiment for the convidlion of 
fome of my friends : for as to myfelf, I am firmly 
perfuaded, that wood-afhes mixed with fea-water 
will yield, when diflilled, as good freih water as can 
l3ewi(hiedfa, AndltUnk, if crciy ihip bound a 
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long voyage was to take a fmall ftill with Dr. Hales's 
improvements, they need never want frefti water. 

Wood-aOies may cafily be made, whilft there is any 
wood in the fliip ; and the extraordinary expence of 
fuel will be trifling, if they contrive fo that the ftill 
may ftand on the fire along with the Ihip's boiler. 

I fhall think myfelf fufficiently recompenfed, if 
any hints here may tend to the relief of my brother 
failors firom the difmal extremity of want of water 1 
an extremity too little regarded by thofe^ who have 
never expeneoced it. 

P,S, During my paflag^ firom Ruflia we very 
rarely had any aurora horealis j and thofe &w 
we iaw were£unt» and of fhort continuance: 
at which I was much furprifed j for about ten 

years ago, being in a high north latitude, we had 
very b«iutiful ones almoft every night in the 
month of September; which exceeded any I 
have feen defcribcd in the Phtlofopbical I'ratif- 
ailiotts^ or Memaires de tAcademie Royak. 

Wm. Chapman. 
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LXXXVHI. Obfervatio Eclipfts LunarisfaSIa 
Matriti a P*. Joanne Wendlingeo, Socse- 
taHs]c(\i, in RBgali Obfervat^rU CUkgH 

Imperialis ejufdem SocietaiiSi Die 30 Juiii 

^alibet obfervatio bis inftituta fuit^ femel inter^ 
jedlo oculum inter lentemque ocularem vitri clari, 

carulei, plant, ac bene Urfi^ fragmento. Ha oh- 
ftrvathnes mtamur Ime voce caul, ^^lefcopium^ 

fuo ufus fum^ eft Gregorianttil frhm peiitmAof^w 

canomoi* mnino preeelamm* 

Cmmmc^ei Mattbiew NIaty» il£i>. "P.k.S, 

£Reftd April ao» 1758.] 
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IMMERSIONES. 
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Oblem^atto Eclipfi Lunaris, faifa ith ifAm, odm 
^modo, eodem bco^ iifdtm^Me inflrmmtit Die 24 
Januar. J^ud IJS^* 

bora f u/qtu sd finem ohfervationis tontum cm* 
movebatur impragnata phtrimum vaporibus ath- 
mj^ra^ ^ota luna illuminata porth prxter 
morem unduiare videretur^ Flabat boreas, indi^ 
cante thtrmomttrQ Reummriitno^ l.grdndm infra 
aqua c^elaihrnm* • 

IMM£H$IOKES. 
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IMMER8IONES. 



Tcmpui vtrum Ditol^ 
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>4 
ii 

40 



Procltts . - - - ['f^^ 
Princip. Maris Crifii - { ~ 
Langrenus - - * ^ 
Immerf. tot. Marls Crifii 

Immerfio totalis Lons 
In fine codnni ietennni^ atl 

RBFLEXIO. 

Notabilis appuliitt msSam teneftris td ftcultt 
maculaique lumures difetntta* dam partim vitro cp- 
lofec^ntopdafkoy partimablqne eo^ ohfiaiFatlones 
ioftitiindtur, iqvei)l9i a D"*. de Barros, & torn in oIk 
jfervatorio Parifino Uun alibi isBpivs con firm ata, ad me 
dnplicem haac lunae edipfim, e« ^oa vel Ucuit ctip- 
tmK^foSatooBft ioHituendam determinavit, fpe fretus ; 
nie pjisnomeni bujus caulas, fi non vcras, veritati 
ialtem proximas, invcnturum \ unde in tempore dc 
vitris planis bene terfis, diametri nvedis Vmtx, par- 
tim colore cseruleo claro, paitim flavo tindtis mihi 
provideram, his tanien ultimis uti non licuit ob ni- 
miam umbrse pcnumbraeque confufionem. 

Interje(5to oculum inter, kmeio<2ue ocnUiem vitri 
caerulei fragmento, ie<|ttQBtu oUovavi 1. Umbra 
teireftris in imow^one citiiis mamlam ant &culam 
lunafcm attig^i 4c in «mfione tardius deferutt, 

4N 1 qnana. 
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qvaan dum abrque Co obrervationem inflltui. 2 . CI3- 
ritas lunae, alioquin ofFendens oculum, fuavior appa- 
rebat. 3. Limites umbrae pcrfe(ite tcrminabantur 
excepta fecunda cclipfi, in qua (flanteborea) ab hora 
quinta illuminata lunx pars undulare vidcbatur. 

Suppoiitis his phaenomenis, uti et athmolphctra lu- 
nari, de qua vix dubio locus, fequentia intuli : i . Quo 
denfior mSta. ^tfamofphaera' fuerit, major radiorum 
portb ah hap m 'uiimeriaoi.,^^ lupfs 
poroononiy lifeitiBiuis fakeni proximam, lefledetnr, 
eoTque rcddet dublo8» qood quidfiox contingitt.diuii 
abfque adminiculo per nudom telefcopliim o6ieiva&> 
iniblaitiiry iecitt wo diUD Qculuin inters Icntemqpt 
ocularem, vitrum ca^ruleo colore tindum inteijici- 
tur. Addito fecundo, ac tcrtio phaenomcno, nempe 
per vitrum caeruleum lumen multum apparere fua- 
vius, iiifertur, fi color cjeruleus fufficit ad mitigandam 
tantoperc cam lunse illuminata? portioncm, quae extra 
omncm umbram confpicitur, quanto magis fufficit, 
ad toUendam omnem claritatem^ qus ab athmo- 
'^ibhaera lunari in Boc; 

'ftcundam iUadbnem, nempe liinheB vtahnt GtcS^ 
* dScterminari. 3. Diametrum umbne majorem nderi 
debere, &:verideo immerfionea maculamm aut fa* 
^cularum lunarinm citius, emerfionei veto tardios fuc- 
cedere debcrei quae quidem omnia cum obienratioiii'^ 
bos congruunt. 

■ Dixi in prima illatione, rcfledi aliquam luminis 
portionem a lunae athmofphaera in ipfam eclipfatam 
" corporis hujus portioncm, non fecus, ac in globe 
hoc tcrraqeuo accidit, qui poft folis occafuin aliquo 
' adhuc tempore illuminatur. Haec lucis refiexio tanto 
erit major, quanta athmofphaera fuerit denfior^ & 
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quia fupponere licat, hanc in luna non Temper d2e 
sequalem, infertur, difFerentiam temporis appulfug 
umbrae non in omni cclipfi lunari pofle effe sequalem; 
quod demum convenire videtur duplici meas obferva^ 
tioni, ut ex adnofalis tempomin difeentiu liquet. 
Mec mea eft circa propoiitiim phaBDamGOQii opi^ 
naodinitio^ 



kXXXIX. O^ervoHms upm a JligbiBartS- 
quahy tbo very particular; wbict may 

lead to the Knowlege of the Caufe of great 
and violent ones^ that ravage whole Coun^ 
tries ^ and overturn Cities, By John An- 
drew Pfcyflbnel, M.Lk F.R.& Tranj^ 
bUid pirn the French- 

BMtl April. 20. TT Went to make my obfervatlbos upon? 

X natural hiftory of the fca ; and 
•mbOk I arrived at a place called the Cauldrons o£ 
I^mce Caraibc, near Lanceb<Ttrand, a part of the 
idand of Grande Terre Guadaloupe, in which place 
the coaft run? iiorth-caft and fouth-weft, the fea 
being much agitated that day flowed from the north- 
weft. There the coaft is furniftied with hollow 
rocksy and vaults luidcrncath, with chinks and ere- - 
vices : and the lea, pufhed into thefe deep caverns 
by i3at force, and agitadoQ of the wive^ comprefles 
tbe air, which, recovering its fpring, ibroes the wa- 
tK: back in the form of - th& moft magjoifioeiit foun- 
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tains; which ccafc, and begin again at every great 
prefllire. This phaenomenon is common to many 
places in this ifland. The explanation of it is cafv ; 
but the following is what I particularly obferved. 

As I walked within about forty paces from the 
brink of the fea, where the waves broke, I perceived, 
in one place, the plants were much agitated by fome 
caufe, that was not yet apparent. I drew near, and 
difcovered a hole about fix feet deep, and half a 
foot diameter ; and flopping to confider it, I per- 
ceived the earth tremble under my feet. This in- 
creafed my attention ; and I heard a dull kind of 
noife underground, like that which precedes com- 
mon earthquakes ; which I have obferved many a 
time. It was followed by a quivering of the earth ; 
and after this a wind iffued out of the hole, which 
agitated the plants round about. I watched to fee 
whether the motion extended to any diflance j but 
was fenfible it did not reach above three or four 
paces from the hole, and that no motion was per- 
ceived farther off. 

I further obferved, that this phenomenon never 
happens till after the feventh wave rolls in ; for it is 
a common thing in this country to find the fca ap- 
pear calm for fome time, and then to produce fcven 
waves, which break upon the coaft one after an- 
odier : the fir ft is not very confiderable ; the fccond 
is fomewhat flrongcr ; and thus they go on in- 
creafing to the feventh, after which the fea grows 
calm again, and retires. This phaenomenon of the 
fcven waves is obferved by navigators with great at- 
tention, efpecially at low water, in order to be the 
better able to go in or come out at the very time 

thai 
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thftt the fea grows quiet. Thcfe fcven waves fuccei^, 
fively fill the caverns, which arc all along the coaft;. 
and when the fcvcnth comes to open itfeif, the air 
aft the bottom of the caverns being greatly com- 
Jt^t£kA^ aiAed bf its dafticity, and immediately madr 
thife iBli<iiiBfc.ll|ilgM(hiAy i hav^ mentioned i aad 
the waters continuing jipy^lllHfW^ up to the very- 
place of the hole, be^ to produce that dull noife, 
cauied the emotion or earthquake, and finished witb 
the violent wind forced up thro' the hole; aftcF 
which the water retired into the fea, and having no 
further impelling caufe, on account of the waves^ 
rendered every thing quiet again, 

I observed, that this phaenomenon happened at no' 
limited time, but according to the approacli of the 
waves, being ftrongly put in motion after the fc- 
ve&th. I remained near half an hour to oMerve it ; 
aiitniBtfly kHlbmd ik/t^^amk of tUt ctvem to.ica 

made my negroes «r dbWn where the Wfter broitc |» 
for diey doubted the report of the greatnefs of thcii- 
cAiierttS ; and when the fea was calm one of thcnv 
vtntored in, but returned very quickly, or he mufl 
have perifhed. Therefore I conclude, that thefe 
finaU earthquakes round the hoUcy about forty pacea 
from the wave, were only caufcd by the comprcflcd 
air in fome great vault about this place, and that by 
its force was driven up the hole that appeared : that 
this air in the caverns, compreiled to a certain de- 
gree, firft caufed the dull noife, by the rolling of the 
waters, whidi Kiiiled in the ctvcro i then a^^ 
more Tiolflotly, ceuibd the iknall CM^uake, which- 
caftd when the wibd paAd M 9^ »• iiok^ snd^ 
4 ^ 
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^at the fca retired, and gave liber^ to-the air, whkk 
was contained and comprefTed. 

Such are the obfervations I have made; from 
whkh the katnedy who «e endetvouriftt to find the 
onile of eartfaquakes, finoe diat dreadfofoiie, whick 
defboyed the dtv of Lliboa, nay make liich con- 
jdaSoas as ihey mall dunk pfoper. 

Guadaioupc, Pw flniv»1 . 
Jan. 6. 1757. ^ 



XC. y4 Catalogue of the Fifty Plants from 
•Chelfea Garden, prefented to the Royal 
Society the worjhipful Company of Apo- 
. jiecaries^ for tie Tear 1757, furjuant U 
tbeDireEHon ^ &> Hans SkMiie^ Batiwfr. 
Med. R^. ff Soc. Ibg. twftr Vrafii^ ijn 

• John Wilmcr, M, D. ebriff. Societath 
Pharmaceut. Lend. Sodus, Hort. Chelfeani* 

• Prt^eBm ^ Frakaor Botat^., 

Acid April JO, I 17^, A Llium fylveftw UttiibiiQiii. 

; 1 r\ C. B. P. 74. 

Allium urfin. bifolium vcrnum iylvatic. J. B. 

2. f^i^. 

J752 Anacampfcros flavo flore Amman. lUith. 96. 

1753 Andiuia'ilrigofa, fbliis linearibus dentatis, pe-* 
dicelNsmflta minoribus, calycito fiodU 
ieris inflalis. Lefl. Linn. 8jx Plant 113. . 

ijf^ AfpIeilRiin-fife Cetmcji. J« 9- 74^ Ofic 
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1755 Bidens calyce oblongo fquamofb, fcmmlbus 

radii cocoUa non doddaa corooacis, Miller* 

Icon. 

1756 Caftus rcpens dcccmangularis Lin. Sp. PI. 467. 

1757 Cerafus pumila Canadenfis, oblongo angufto 

folio, trudu parvo, Du Hamel. Mill. Icons. 
2758 Ceratocarpus Atnxn. Acad. i.p. 412. Hort. 
Upf. aSt. 

175^9 Cooua flore loteo, radfano. Tonrn. 495. 
BnphdHilmiiin Cotubi £)lio C B. P. 134.. 

1760 Cracca minor Rivini. Vicia fegetoni cum fill* 

quis plurimis hirfutis C. B. P. 345-. 

1761 Cncubalus calydbus fubglobofis glabris reticu> 

lato-venofis, capfulis trilocuiaiibnt, cocolUt 
fubnudis, Flor. fucc. 360. 

1762 Cucubalus calycibus fubglobofis, caule ramofo 

patulo, foliis linearibus acutis, Mill. Didl. 
Lychnis fylveftris quae Been album vulgo, foliis 

anguftioribus et acutioribus C. B. P. 205. 
{76^ CttiKwla floribos feflilibus, fpathis maximit. 

Batner CniKMua^ tab. !• 
1764 CuprdSos fblib Imbncttn (wniSbm ancipitU 

boi. Loan, Spec. Plant. 1003. 
CuprefTus nana Mariana fhida aenileo parvo* 

Pluk. Mantifi* 61. 
1765' Cyclamen Hcdcrae folio C.B. P. 3 08. OiHc.162. 

1766 Diofma foliis llneari-lanccolatis fubtus con- 

vexis, bi£uiaiii imbricatis. Linn. Sp. Plaoc 
198. 

1767 Euonymoides Canadenfis Saraz. Boerh. Ind. 

Alt. 237. 

1768 Filipcndula foliis ternatis Hort. Cliff, ipr. 
lybp Filipcndula Vulgaris, an Molon Plinii C. fi. 

163. Offic. 1^7. 
Vol.50. 4O 1770 
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177© HcIIotropium foliis ovato-lanccolatis, fpicit 
plurimis coDferds, caule fruticofo. MiiJer'» 
Icons. 

X771 Hieracium fiutkoTum ladfoUum hitiutum C 
B. P. 129^ 

1 772 Hyofcyamits rabdlo flore. C B. P. iSp. 

Hjofcyamus Syriacos. Gam. Icon..si. J. R «^ 
628. 

1773. Hypericum floribus monogynis fiamintbus co- 
rolla longiorlbus, calycibus coloncis caule. 
fruticofo. Miller's Icons. 
1774 Hypericum floribus trigynis, calycibus acutis, 
ftaminibus corolla brevioribus, caule fruti*.- 
colo. Linn. Hort. ClifF. 380. Miller's Icons.. 
^77 f ^'"^^ corollis barbatis, gcrminibus trigonis, fo- 
liis enfiformibus longiilimis, caule foliis lon» 
g;bre bifloro. Miller's loons. 
S776 liaSs ftdvai five ladfolia. C. & P. i i^i 

GbftmiiF fittmim. J«B4 2. 909*. 
»777 Junipertu vukaris midcofii C.B. 488. OflT. 2 f 21 
X778 Ixia foliis gladiolatis linearibm cauk^bulbifm.. 

Miller's Icons. 
2779 Ixia foliis gladiolatis glabris, fToribos oor7mlkK> 

fis terminalibus. Miller's Icons. 
1780 Larix C. B. 493. Officin. 264. 
X7j8i Laferpitium foliis ainplioribus» fenuoe di^xik 
Tourn. 314. 

lySz Linum calycibus capfulifque obtufis» Sibiriatti 
Flax, Miller's Icons. 

1783 Liriodendnun. Hort. GUff. 2231 
Tuliplfeia arbor Vifgrniaoa. H(NrtLagd.Bat» 

6ia. 

1784 Omnthe Apii fi^o C.B. P.. 1^2;. 
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178^ Fa^erina folus linearibus. Hort Cliff. 146. 
Sp. I. 

1786 Platanus Oriaitalis verus. Park. 1437. 

1787 Platanus Ocddentalis aut Virginicnfis. Park. 

1427- 

1788 Platanus Orientalis Aceris folio. T.Cor. 41. 
178P Pienanthes foliis integrU ferratis fcabris, radice 

repente, flore purpureo caeruleo. Mill. Dj6V. 
17^ Ruta fylveftris linifolia ; Hifpanica Boccon. 
Barrel Icon. 1186 H. Muf. p. 2. 82. tab. 73, 

1791 Saxifraga mufcofa ; trifido folio. Tourn. 

1792 Scabiofa Virgse Pafloris folio. C. B. P. 270. 

- Scabiofa latifolia peregrin a. Tabern. Icon. 1 60. 

1793 Tli%lidnim majus, fUiquaangulofii autilriata, 

C.RP. 336. 
17P4 Tliilidiiiiii mijasnoii-ftriitam. C.B. P. 336. 
17^5 ThaUdnim Canadenfe majus cauliboa viri- 

dantibus. Boerhaav. 
t7p6 Thalidtniin Alpimim Aquilegke foliis. Tourn. 

1797 Thali&rum minus Affhoddi jadioe magn* 

florc. Tourn. 271. 

1798 Thuya flrobilis fquarroiis fquamis acumioatif 

reflcxis. Hort. Upfal. 289. 
J799 Tordylium Narbonenfe minus. Tourn. ^20. 
&800 Tridax. Hort. Cliff. 418. After American, 

procumbeos, foliis laciniatis et hirfuus. 
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XCI. Hijiorical Memoir concerning a 
Genus of Plants called lichea^ by Mi> 
chcli, Haller, and Linnaeus ; oftd compr§^ 

Coralloidesi and Lichenoides: Ending 

frincipally to illuftrate timr fever at Ufa. 
Cormnunicat&d by Win, WacToo^ M /)• 

Natura nihil frufira creaverit. pojieros tamen tot in- 
ventures utilikUts i9c Mufcis augur or ^ ^mi en reliquis vt' 
l^ttabiUbus, 

Colboaaf AflUMi. AcmL III. p. a4i. 

Read Apr. 27 tc H E whofe clois of moifes were 
May 4. »7S8. tjjten but v«y Imte mtke «f by 

the revivers of ha/OMKf in the fiztcenth centmy : tliqr 
indeed tcx)k Tome pains to difHnguifh. the particular 
{pecies that the ancients had mentioned, but difrc- 
garded almoft all tlie reft. Modern botanifts how- 
ever fuppofe, that they were but Httle fuccefsfbl in 
general in their application of the ancient names to 
plants : nor is a failure in luch attempts to be won- 
dered at, coniidering the too great concifeners, and 
frequent ofaicurity, of their defcriptions* la the claf& 
of mo0e8» as in many ocfaers, the accounts tranf* 
inttted to us are little moie than a icene of uncer- 
tainty and confufion. 

* It is to the modems we are indebted for the dif- 
covery of the £tf greater number of the plantrof this^ 

dais- 
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dafs. In this branch of botany our own country- 
men Mr. Rty, BaMk^ Dale» Doody, Pbtiver» and 
Dr. Morifooj Sfaecard^ Rkhardfoo, and others, htim 
diftingui(hed themfelves: and ampngft foreignen 
M. VaiUant, Sig. Micheli, and the very eminent Or^ 
Hallcr : but, beyond all, the late learned and indet 
fadgable profefTor at Oxford, Dr^DillenittS* has heie- 
ki made the moft ample difcovcries and hnprove- 
ments, of which his elaborate hiftory will ever fO* 
main a ftanding proof. 

The word lichen occurs in the writings of Diof- 
eorides and Pliny ; and tho* it may be doubtful, 
there is neverthclefs good reafon to apprehend, that 
Diofcorides meant to deicribe under that name the 
very plant, os at leaft om of the fine genus, t^- 
wmsk thfi ooiiiBkeataftoca ag^cod i& afiix hit delcri]v 
tion. Since then the name has been varioufly ap- 
plied by difeent authors : on which account it is 
neced^ to premife, that the licbem Jhe bepatiar 
Off, or liverwort of the ihops, doefr not fall under 
this generical term, as it is now formed by the three 
above-named authors. They comprehend under the 
term Licbert, and Dillenius under thofe of U/hea, 
Coralloides^ and Lichenoides^ the hairy tree-mofs or 
ufnea of the fhops j the mufcus pulmmarius^ tree- 
lungwort, or oak-lungs ; the lichen terre/iris cinereuiy 
or afh-coloured groond fiverwort$ the coralline- 
wett»\ theciip-miodes; homed nM>flc»$ the «fviir(;. 
or Canary-weed { the mufcus iJlaniUm of BarthoUafr y 
and a nmlfltiidc of otlim foand upon trees» walls,, 
roeks^ and floncs^ in aift parts cf the worlds md in. 
many parts thereof in very great abundance. 
Ca4^ Bauluofi ia bis PiVmmc^ John £aul^^ 
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countrymen Gerard and Parkinfon, and their co- 
temporaries, as they wrote before the time that ge-' 
ncrical charaders in botany were in ufe, included 
diefe \khem -tmong the tither hedMoeous mofles, 
under the ^general name of mtffcus ; adding to the 
name in general fome epithet delcriptivetif its fyimi 
place of growth, or fuppoied ^iftic, 
' Mr. Ray, both in his Hiibry of Plants, and in 
the Supplement, as he was ufually aver& to the 
;fi]rming of new names, has intcrfperfed them among 
other mofles, under the charafter of mufci fterilet 
.feu afperm'f, retaining the fynonyms of the two Bau- 
Jlincs, Gerard, and Parkinfon, to the general Ipecies. 

Dr. Morifon fecms to have been the firft, who fc- 
parated them intirely from the herbaceous mofles j 
and, from the analogy he fuppofed they had with the 
'fungus tribe, farmed them into a genus, under the 
flame -of muf co-fungus. He enumerates fifty fpedes 
and upwards under this term in the Hiflma Qxm* 
and has divided them into five orders, accord-* 
ing to thdr diffisrent appearances, as follows: ^ 

1, Muf co-fungi eUrra frominentes^ latiores* ^. 

Mufcofungi pimdatu II. 
5* Miufco-fungi mmcubti* 26. 
.4. Mu/coiftingt rrufla modo adnafcenUu 37. 
5. MufcO'fmip coriieiktsarborum defendentis, 

Table the 7th of his r5th ^edion exhibits fevaal 
food figures of Ibme^f thefe lichens. 

Toumefort was the firft, who adapted tbe 'geneci* 
cal term iichut to tfaem$ but it was in confeqtieace 
of his joinmg them to the lichen of the (hops. He 
hu bowtver excluded the €ocalUnc«m0ues» «nd 
7 §baa» 
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forms them into a genus, by the name of ewalloides y 
4»:iNduch he \m vmnrfM fome plants, |>roperly of 
abe fungus tribe. In this difKnAioa lie » mllowed 
by Dr. Soerhaave in his Lidex alter PUmtarum,. 

Dr. Dillenius firft called them lichenoides,, in the 
catalogue of plants growing , about Gieflen^ ohufing 
to retain the word. Ucben to- the liverwort of the 
&ops. Under this name however, in this^ work, he 
does not comprehend the ufnea^ or hairy tree-mofleSi 
but refers them to the conferva^ adding the epithet 
arburea to each fpecies, to diftinguifh them from the 
water kinds. He enumerates upwards of lixty fpe- 
cies of Ucbenoides^. but has applied few or no fyno* 
aynis to them.. 

. Under the iame generie tttm he. haa introdaoed 
them into the third edition of Ray^s Synopfis of 
Britidi Blanit, taking in the ufnea, and recounting 
upwards of ninety ipecies, all founds ^ntaneouily 
growing in England . Many of theie««.Qodoubtedly 
only varieties. They arc in this work very naturally 
divided into feveral . orders and fubdivilions, for the 
greater eafe of diilinguiihing them» as follows : 

r It wen tuiwUfr Jcatttltia, 

a. Cnft» ftittSs fcuttllatt (<» ftliii j latintf*, 

\^ nSii AivltMr C ». StauOstit m MiwnMr. . 
. t»m srBt timajtrnti^t c-b. Ptbstii. 

M.Vaillant^^ in the Btfanicon Parifienfe^ retains- 
Tournefort's names. Many of thefe lichens, as well, 
as other moffes, are accurately reprefented in the 
elegant tables, which adorn that wock. Dr. lialler 

tells:. 
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letb lit lie lemt to dUtinguiih almoft all the moflct 
lbl<^ by liie hdp oftlide iiliiB^^ 
yicfiML V The lovers of botunc Icieiios tre greatlv ui 
debted toBoeiliiflve ^ his pidriicitiRi^tMwiMiu i 
' Micbdii after Tournefort, adopts tl» ftena IrclMr, 
imd comprehends all the fpecies under it, except one 
cr-t«ro, which he calls lichenoides. This author 
iiowever docs not take into this genus the liverwort 
of the materia medica ; he delcrihes the fpecies of 
that genus under the name of vmrchantla. Near 
twenty of the plates in his Is ova Piantarum Genera 
are taken up in reprefcntiivj; various fpecies of this 
genus. In this work they are divided into thirt)'- 
eight orders or fubdivifions ; a circumftoiice very ne* 
ceflary indeed, confidering how greatly he has multi- 
plied the number of the fpecies^ k is to be regretted^ 
that fo indefatigable an author, one whole geniofi 
particularly led him to fcrutinize the minuter fubjeOs 
of the fcience, (hould have been fo folicitous to ii^- 
creafe the number of fpecies under all his geneiEi 
an error this, which tends to great confulion and em^ 
baraffment, and mud retard the prog^%fs and real im^ 
provement of the botanic fcicnce. 

Dr. Haller retains Micheli's term, and enumerates 
1 60 kinds in his Enumeratio Stirpium Helvetia : he 
divides them into ieven orders, according to the folr 
lowing tides : 

I. Ucbenes emueulati & pi xi daft, 

a. ZJcbems nralhidei. 

3. Lichenes fruiicefi alii. 

4« Lichetuj puimnarii, 

f . Licbenis cruflacei /cutis Jlonliha imaii^ 

6. Lichenes fcutellis ornati. 

7. Lkbetui cru/iacei mn /cutati, . 

The 
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terity of diltingaiihing tivim wid^ a tolerable degree 
^ cettaiiNy,' £n- deterred Dr. Hdler from adding fa 

liiILaiid complete. a lift of fynonyms to the plants df 
this genus as he has elfewhere done in that fplendid 
work. Plate tl»e 2^ e)clubiit» fevf^ dsg^tnt lOfiB <£ 

thefe lichens. 

Linnceus, and the followers of his method, who 
feem to have cftabliflied their generical eharacfler 
from Micheli's difcovcries, retain alfo his generical 
title. Micheli's paflion for the multiplication of fpe- 
i:ies is no- where more confpicuous than io the plants 
of this genus, wHich he hks moft eaoro^ouily 3iug~ 
mentedtoiheiiyuBto ThQSwcyljfh 
profeflbr cannot ^ charged wit^ this.&ible: it is 
one of the ^excellencies or his writings, that they jn- 
oiicate ihc reverfe. He has fo hr retrenched this, 
genus, diat in his genend enumenttion of plants Ki^ 
ifconnts only eighty fpecies belonging to it. ; They 
are in this work divided into eight orders, according 
to the diflerencc of appearance which they form by 
tJieir fades externa^ little or no regard being had to 
Y^hatare ufually called the parts of frudificatipn^ 

I. Licbenes leproji tuber ciilatL 5. Lichenes coriaceL 

tSLicheties leproJi fcuteUatiA 6. Lie bents fcypbiferi, 

Licbenes imbricati. \ • j . Lichenes fruBiculofj^ 

^ LdchetmJoUaceu ' %^LdchtHe»^Bi4^i^ 

Dr. Dillcnius, in his moft elaborate work, intituled,' 
tiiftorj4Mtfcarum^ hm divided this Michel ian genus 
into three, under the names of ufnea, corMuJes^ and 
lichenoides. Under the word ufnea he comprehend^ 
the hairy tree-mofieSj, among which arc thc u/hea of 
> ¥aL. ^o» 4 P the 
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the (hops, and the true uftuM of the Arabians, Of 
thefe he defcribes fixteen fpcdei. Under coraUoidet 
he defcribes thirty-nine fpccics, among which are the 
cup-molTes, and many otl^e^ dUppfed gcwdipg to 
the following fchetne ; 

Ordo I. Fungtformia^ non tubulofa^ nec ramofa. f . 
Ordo II. SeyphtformiOf tubuhfa^ Jimplicia et prolifera. 

Series i. Scypbis perfeSiioribus. 13. Cup-mofles. 

Scries 2. Scypbis imperfeSfts. 10. Horned mofles. 

Ordo HI. Ramofa fruticuli fpecie JummiUttilm acutis 

multifartam dhijts. 
Scries i. Species tubulofa, 30. Tubulous coralline 

moffes. 

Seiies t. Species folida. 39. Solid coralline moiTes; 
•mong which is the ^rcbel. 

The genus of lichenoides contains 135; fpepeSy di£» 
pofed according to the following fcfaeme : 

Oido I. Spe€iesaffyiUtmerteruf-€i, 

tacea. 12. Scufel/ata. jS. 

1. Gelatinofa tuberguhfit ei 

fcutellatdB. 3 J. 

3. Art di ores peUata et cly* 
^ peata, 121. 

Thefe plants are not only largely defcribed, and ao* 
companied with the moft pcrrcifl aflcmblagc of fyno- 
oyms; but every fpccies is accurately figured, and 
many of them in various views, and at different ages 
of their growth j by which this laborious work, not-. 
withilaiiding it is cooveriant upoa the miaiitelft, and 

coa- 
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Ctinlequently the mod abflrufe parts o£ botanjr, to$y ' 
ncvcrthelcfs be juftly efteemed, without any exag- 
geration, one of the moft complete works extant of 

the kind. 

Dr. Hill, in his Hiftory of Plants, has difpofed 
them into five genera, under the following narties : 

1. Vfnea^ comprehending the hairy tree-moffes; 

2. Platyfina, flat-branched tree-moffes, the lungwort, 
and others j, Cladonia^ contaUung the orchel and 
coralline-mows ; j^. Pyxidtum^ fSbi^ cai^^mia^ 
Placodiumy the cniAaceous mofles. 

The plants of this extenfive genus are very di& 
ftient in their form, manner of growing, and gene- 
ral appearance : on which account thoie auSiorSp 
who preferve them under the fame name, faw the 
propriety and neceflity of arranging them into dif- 
ferent orders and fubdivifions, that the fpccies might 
be diftinguiflicd with greater facility. Upon the fame 
principle Dr. Dillenius and Dr. Hill have formed 
them into feveral genera. 

So far as the parts of frudification are diftinguifli- 
able in thcfe plants, tht-y appear in di£!erent forms 
upon diflerent fpedes : on fome. In the form of tu«- 
bercles; on others, in the form of little concave 
diflies, called fcutella ; on others, of oblong Hat 
fhields or pelts. All thefe are conceived by Micheli 
and Linnaeus to be receptacles of male flowers. The 
female flowers and feeds are fufpe(5ted by the fame 
authors to be difperfed in the form of farina or duft 
upon the fame plants, and in feme inftances on fe- 
paratc ones. Dillenius has not dared to determine 
any thing pofitively with regard to the real parts of 
firudlification in thefe lichens : time will hereafter, it 
is to be hoped, throw more light upon the fubjeift. 

4P a In 



' f 660 ] 

In order to convey a more diflincft idea of the le- 
veral plants of tliis genus, which enter into oecono- 
mical or medical ulcs in the various parts of tlie 
worlds we fhall diftribute them into feveral orders, 
according to the cuftom of ^roier writers : and as 
is ii6t C!pi)ififliyt with oilr plan to deftribe eaph o£ 

ioaoi^a a«tqora» ^faece iSk^ ma^ 09 iavmA, 

4S//ri6 as ccnfijl of mere [olid filaments^ of a firm 
and fclid but jiexible texture^ having the appear ^ 
' ance of frutlification in the form o/'fcutelKr, or 
flat round bodies growing from (be fides or ex^ 
iremities of tbefe filaments. 

This order or divifipn comprdiends t]ie hairy tree- 
mofles^ or ufnea iff Ddlloatus tod Hill } feveral of 
the fpecies of the fifth order of lichau of Micheli^ 

and the lie bene s filamentofi of Linnaeus. 

Dr. DiUenius defcribes iixteen fpecies under the- 
term ufnea^ feveral of which are found in England, 
tho'fome of them, as the common ufnea of the rtiops, 
but very fparingly, and none of them in any con- 
fiderable plenty. The thick woods in many other 
parts of Europe, and the reft of the globe, afford them 
in great plenty. They hang from the branches of 
various kinds of trees, like large tufts of hair, to a 
confideraUe leneth : fome fpcdes grow ievcnt feet 
lon^. The rocks on the tops of hig^ moiinti^ns 
iSkiA ieiml kinds. Th^ are of vaiioas cdoiiff 1 
fothier wibiti{b, a(h-coloured, others grey or blaifiildfikt 
and two or three fpedes have a yellow or orange hue. 
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The commentators in general agreed in mriking 
the hryon of (i) Diofcorides one of thcfe hairy tree- 
moires, which they called ufnea. No wonder, there- 
fore, that at the rcfloration of letters it became a 
matter of controverfy, which of them was the ufnui 
c>f the ancients. Diofcorides recommends his as an 
«ftringcnt } and tells us, that the bell gvew upon 
" the cedar; but that fh>m whatever tree it was ga- 

thered, the wluteft and moft firagrant was pt«:. 
•* fcrable to the black.** The feveral ufnea would 
undoubtedly in different countries be found Upon dif^ 
ferent trees. In Italy, that of the larch-tree was the- 
mofl: odoriferous ; and on that account Matthiolus 
(2) preferred it to all others. That kind, which at 
length obtained a place in the (bops as the njnea of 
the ancients, was a fpecies commonly found in our 
countries on old oaks and other trees, and is called 
by Dillenius (3) ftringy tree-mofs, or ujnea of the 
ihops. Many excellent virtues have been afcribed to 
it, on a fuppofitioa of its bang die true ufnea ; but 
it does not appear to have defimd them : and the 
prefent praduce, at leaft in England, 'has quite ex- 
punged it, and that perhaps very juflly- 

£>F. I>tUenius is evidently of opinion however, that 
this common ufnea^ tho* it obtained a place in the 
(hops as fuch, is not the bryon of Diofcorides and 
Pliny, or the fbajem of Theophrai^us, iince he has 



(1) Lib. i. c. 20. See this fubjefl largely KitfcnAd UI.BodMt • 
i Stapel Comment, in Theoph. p. 156. ei feq. 

(2) Opera onuiia a C. fi. edit. 1598. p. 64. 

(3) Ufnea vulgaris loris hngis it^exii Hift. Mufc. d. 56. Li* 
£h(n plicatus Lin. Sp. PI. 1 154. m'tmma : Uim Ottda* 
C. B. Rau Syo. Ill p. 64. 

applied 




to have to it, either from their colour or fmell. Bel- 
. lonius, as he Is quoted by Dr. Dlllenius, tells us, 
" that the true ufnea^ or bryon, as he calls it» is (old 
\* at Coiiftatttinopk uiuler the naine of ii/fiv and 
*' tells us we are deceived in believing ours to be 
** the true ufnea.** Dillenius has therefore defcribed 
another fpecies (5), which he received from theEait 
Indies, from Madagafcar, and St. Helen's, as die 
Ufnea Arabum. This plant the Indians czW fa/iaga ; 
and Camelli affures us, that, while ftefli, it has a very- 
fragrant mufk-fmell. He adds, that he had himfelf 
experienced what Serapio fays of it ; viz. that a vi- 
nous infufion of it reih'ains fluxes, Aops vomiting, 
Arengtliens the ftomach, and induces ileep. 

The coBiiiioii t^fftea of the (hops was (aid to be 
the baiis of that fine pofuuied powder, which the 
French called ewfi de eypre gris, and which fbnnerly 
made a great article of trade at Montpelier. Dr, 
Brown hmts (6), that the perfumers ufe it (^ill| but 
he does not add, where. John Bauhine gives us the 
whole procefs (7) for making that power, which was 
vended in great quantities to all parts of France. It 



(4) U/nea barbata lorii ttnuibus Jibrojis Hift. Mufc. p. 63. Zi- 



C» B. p. 42a> Bauhine took this to be the true Vfma Arabum. 

( 5 ) ^f^f^ ceratoides caruHcans glabra tt odorata Hift. Mufc. p. 7 r. 
Mujcus arbor fus canditans et odorifcr Camelli Rati Hift. III. 
pond. p. 3. 

(6) Civil and Natural Hiflorv of Jamaica) p«8o« 
(7 j Hift, Plant. I. par. ii. p. ^ 
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is ncverthclefs true, that other of the lichens had as 
great a (hare in the compofition as the ujhea ; as the 
idemand for that powder could not have been an* 
fwered, if die makers had confined thetnielves tp 
the ufma alone* It was neoeflary too, uiafinnch as 
other ipecies are equally well adapted to the &me 
fifes (Sj. 

This ttfnea is abundantly plentiful in the woods of 
Lapland ; and Linnasus (9) relates, that the inhabit- 
ants apply it to their feet, when they are fore and ex- 
coriated with mucli walking. The benefit they receive 
from it in this cafe is undoubtedly owing to its ftyptic 
quality, which is remarked by Matthiolus, and by 
Mr. Ray (lo) from the German Ephemerides. 

The beard ufnea before mentioned, which is a- 
bundantly common upon the trees both in the nortli- 
cm tenons of Europe and America, as wdl as in the 
caftem kingdoms, and is defiaribed by Mr. R17 as 
liangmg to the length of two ftet» the filaments of 
which are not thicker than a common thread, and 
of a greenifh white coloiir, is uied by the inhabitants 
of Penfylvania to dye an orange colour with. This 
iofermation Dilienitis received from Mr. Bartram. 

The Uack mane ufnea y which grows in vaft quan- 
tities in the Lapland woods, in a defedt of the com- 
mon coralline mofs makes part of the fodder, and is 
equally acceptable to die rein-deer in the winter 
time (11). 

(8) Flor. Lap. ^ 342. t. Hor. Suec. Ed. XL p. 416. 

(9) Flor. Lap, p, 348. 

(10) Hift. PlanLi. p. 115, 

(11) Ufntajubata trigrkmt, TXBm, Hift. Mule. p. 64. Lidm 
juhatus Lio. Sp. PI. 1 1 55. Afu/au tmBmiJkumffmmadmtutt 
.JU)ck*iuir. SaUS)riLlILp«65.ii«7. 

The 
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. The long beaded ufm^ or necklace- mtofi 
inters into the like ccconomical ufes in Virginia^ 
W^re it is very plentiful. The uihabitants find it a 
^eeable fodder in the ^int^ ieafoa to. faoth^ 
illieep and cows (13). 

The Norwegians appropriate one of tlicfe ufnea ta 
a fingular ufe. Pontoppidan tells us (14), " they 

have a certain kind of yellow mofs hanging on 

the branches of trees of the firs and pines, which 
" is very venomous, yet applied to a necellary uie 
" for being mixed ia pottage, or with ic0i, as a 

bait for Vac wolves, tbey infallibly die of it." That 
the ipecies here tt&xttd. to k the brais-wired ufnea 
df Dil]finius (ii), or the lichen vulpinus of LinoiBOs^ 
cannot be doiibtcd, fince this laft autlior mentions. 
(16) the fame application cf it with very little varia« 
lion. In England it is very rare j in Sweden plen- 
tiful, efpecially in the province of Smoland, where 
tlic natives dye woollen goods yellow with it. 
; John Bauhinc defcribcs a very beautiful fpccies, 
under tl^e name of laricus mufcus (17), which gives 
a very elegant citron colour upon chewing, or upon 
maceration in water. Dillenius is doubtful, whether 
this is what he has defcrihed under the n^ipe of the 
orange-coloured forked ujnea (i 8). 

(12) ujnea capiihcca et nMt Dillen. Hift. Mufc. 60. Mu/cus, 
artHireus ntdofus C. B. p. 361. RtM Svo. Ill p. 65. n. 4. 

(13) Rail Hilt. PI. III. p. 28. 

(14) Natural Hiftory of Norway, p. 148. 

(•5) ^f^^o cepitlatea citrina Jrutruuli jptde. Hift. Mufc. p. 73, 
Mufnts mtrtut Umiiffimn Merret. Pin. p. 7 9. Rati fyn. p. 65. n^. 8. 

(16) Flor. Succ. Kd. II. p. 427. 

(17) Hrlt. Plant. IJI. P. ii. lib. 9. p. 273. ^ ^ ' 
(ly) UJnta duhotima cmpr(J[a ftgmtntis cttpillacsis teretihm* Him- 

Mufi&rVt. 'Aduf.us aybo> an aurantioou Jhuumhi Umtij^sthiii^ 

We 
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We may heie^blerve by the bye, that ihc ufium 
trami bmanu which thro* llie. inflaeiioe of fuper^ 
^tion •formerly obtained a place in the catalogues of 
the materia medica, docs not belong to this divifion of 
the lichens. The writers of thoie times diitinguiihed 
two iunds. of ufnea humana, under the names of 
^rujiacea and villofa. Any of the cruftaceous lichens, 
but more properly the common grey-blue pitted 
lichenoides of Dillenius, was ufed for the former of 
thefe J and, as Dale tells us, was held in moft 
€fteem. The inllofa was a fpecies of the genus of 
hypnum. Indeed it does not appear, that they were . 
an thofe days very curious in determining the exadt 
kind s and ddtMieft anv mofs, which happened to 
grow upon an jniman iKull, was fiiffident for the 
purpoi<» <defigned. 

2. Lichencs fruticuldfi. 

Such as conjift of a tough flexible mattery formed 
into ramifications^ in fome fpecies almoft fimple^ 
in others refembling fmall Jhrubs : in fome of the 
fpecies the irancies are e^te folid^ in ethers 
tubular. 

This order comprehends the durd of Dil!enius*s 
genus of €«raUoides i the whole eladaiia of Hill ; 
ttst iecoiid, and iemal ipecies of the third-border of 
Haller^s lichens | ieveral fiieaes of the fifth. andlEhe 
whole fixth, order of Micoeli i and fSbt-Hebems Jht-' 
ticulofi of Linnaeus. 

The plants of this genus grow pnncipaUy apoii 
the ground on heaths, &eft3, and mouotuaoua mip* 

Vou 50. 4 fOi 
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yen places | except the uralk^ or Guutty-weed, which 
is found upon the rocks on the le»-coaft. 

To this divifion belongs the homed mofs ( 19). It 
is found with us in loclcy barren pound, and upon 
old walls not uncommon. It was formerly in great 
credit as a pectoral ; but is now quite in diirepute. 

The common branched corallinc-mofs (20) is one 
of the moft ufeful plants of all the tribe of lichens. 
It is pretty frequent with us on our heaths, forefts, 
and mountains. The northern regions afford it ia 
abundance ; and there it is peculiarly and Hngularly 
ufeful. It is indeed the very i'uppoit and foundation 
of all the Lapland osoonomy, and without which the 
MhaUtanm could not fuMn their rein-deer in die 
winter thne. Linnsus lelb us (i), that Li^land 
afibrds no vegetables in fuch plenty as this* and other 
of the lichens. Plains of feveral miles extent are tD> 
tally covered over with it, as if with fnow ; and 
where no other plant will even take root, this will 
thrive and be luxuriant. Thefe dreary and inclement 
waftes, thefe terra damnata^ as a foreigner would 
readily call them ; thefe, arc the Lapland fields and 
fertile pafturcs. On this lichen the rein-deer, thoie 
fourccs of all their wealth, feed in the winter time, 
when it is in its moft flouri(hing condition, and no 



(19] C^ralltiiii comlcuUs longlaribus et rarttrihut. DUlen. Hift. 
Mufc. p. 103. Mnjcui twrniadafui Ger. p. 137 a. P<uk. 1308. 
Km Hift. I. p. tia. ID. p. 28. UAnmiti nM^m ehunwm 
mnui crufiettum mauffu namfiim Rait S^. 3* 67. 

(20) CeraHcides mtntanum fruticuli fttcn tm^t candicans Hift, 
Mufc. p. 107. Licbtn miififtriam Un,Sft, Pi, 11^3. M¥/cu* 
Jmra/itnuf. Tab. Qer.ciQ. 

* ' ^ other 
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other vegetable is to be had : with this too they will 
even become fat. The riches of the Laplanders confift 
in their number of thefe cattle : they are cloathed 
with their fkins, fed with their flcfh, and from their 
milk they make both butter and cheefe. Nature, 
by the inclemency of their feafons, has almoft denied 
uum the cultivation of their earth: they neither- 
faw not reap ; but Uve a perpetual migratory lifer 
tending their iodct of teiMeer, upon whidi their, 
whole care is centered and emj^lGyedi 

The milic of the rein-deer is very remarkably fat 
and rich : it taftes indeed like cow's milk, with 
which fome butter, and a fmall quantity of fat or 
fiiet, has been intimately united. Dr. Haller (2) 
fufpc<5ts, that this richnefs of the milk is owing to 
the animals feeding upon this mofs. Moft of the 
plants of this family are of an aflringent quality, 
which indeed they manifeft to the tafte. This af- 
tringency of their food will doubtlefs contribute 
mudi to that cfieft. 

The rda-cleer are not the ady animab that will 
kd mfoa &m coaShnc mo&. The Nofaooole (3) 
gather vaft quantities of it to fodder dieir oxen with 
m the winter. They take the opportunity of raking it 
together in the rainy feafons, when it is tough ; for 
in dry weather it eafily crumbles into powder. This 
they moiden with a little water in the winter (eafin 
when they vi& it, and find it excellent fodder. 



(2| Enura. Sttrp. Hchr. p. 69. N\ 38. 

(3) The Kovaccolae are a people onginally ipnmg (torn tl» 
Finlanden : they fixed themfclves in Li^{bailj^t loag fytBOf voi 
trai&ck with the old iababitants. * . . : 

. V 4Q^» The 
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The'coralline mofTes are fubjed to great variation r 
and altho' there are feveral really diftindt fpecics, yet 
they run fo into one another, that it is no eafy mat- 
ter to 6x upon the real fpecific diflin^ons, in many 
inllancet. Some (pedes are perfedly white ; others- 
iMve the eiti€imtie» of the onuicfaes leddiih, load 
brown, and others ahnoft^ bhiek.' The common oo« 
lallme mofs in Lapland not unficqoently grows taha 
ft:\ eral inches long, and even a foot high. 

The tubolar or holbw branched coralline inoSe» 
arc not the only kinds upon which die rein-deer will 
feed. Almoft all the lichens are abundantly more 
plentiful in thofe northern, than in thcfe more fouth- 
crly climates. There are feveral fpecics with folid 
branches ; one, which Dillenius calls The crifp ivarty 
Alpine coralloides (4), wliich is almoft as plentiful 
as the common fort, and. is equally acceptable to 
thofe animals (5);. .It was befoie obierved, that» m 
deleft of ^efe oiofles, .the black wume ufnta b a fob* 
ftituto equally acceptable to thofe. animals. 

Another of the moft: remarkable and oftfiiL plants 
of this divtfion.is the.i»vir/ (6)^ or tff;«4 as it it 



(4) Girtfltndbf mjA^ 

Licbtn fa/eiaBt lin. Sp. PI. Lichenoides non tubulum cinereum ra- 
me/um totum cruftactum Rail Syn. III. 66. N. 11. This mofs is 
not common in Eiudand. I>. DiUenius found it upon fome of 
the nountum in Walti. It Jtfinnidiiunany placea-MiCliarleyr 
fixeft» Leicefterihire. 

(5) Flor. Lapppn. N*. 489. 

(6) CtraUaitUt etrmcvlMum fafdcuUtrt UnBtrium fuci tiretit faat' ' 
Dillen. Hift. Mufc. p. 120. Cladonia topbaua HilL Hid. PI. p. 93. 

Fucus capiUeris tinftiritis Raii Hift. T. p. 74. Lichtn ( RocellaJ fru* 
UcuUfuf fiUdus afiylbu fubramajut tubmulii alttrnis Lin. Sp. PI. 
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commonly called. This enters more into cecononu- 
cai ufes among us than any other of the whole genus. 
How confidcnUtt m male it femt in the dying, 
trade, in which its ui^ ert vtricras and exteofive^ it> 
vtjy well known. lts<tinguig property has been 
known from ancient tinies » and £fsmt of our moft- 
celebrated bolSnic writers are of «»inion, that it was* 
ufed as a dye evenin the days of Theophraflus. That; 
fiither of botany mentions a fucusy which, he fays,, 
grew upon the rocks about the iiland of Crete ; and* 
that they dyed woollen garments of a purple, or r£— 
thcr a red colour, with it. It grows on the rocks by 
the lea-coaft in many parts of the Archipelago, and^ 
in the Canary lilands ; from whence we generally.- 
import, a» weU as from the Cape Verd,- whick> 
amnhit in plenty.. The demand for 0rM a £> £reat,. 
that Mr. HeHot of the Royal Academy or Sdr- 
encas, informs us, they gather* yearly, upon an aver* 
1^, fiom the. iile of TenerifFe 500 quintals, which * 
amounts to 25 ton weight; £rom the Canary Iflands' 
400 quintals, from Forteventura 300, firom Lance- 
rota 300, the iame £rom, Qo$am». and- Ferro* 
800. 

The way of manufa^hiring the arched for the ufcs* 
of dying, was for a confiderablc time a fecret in few 
hands ; but it is now- done in London, and other 
parts of Europe, to great perfection. Mr. Ray, from- 



imperatus, gives a brief account of the prooefs (8)^ 
Micheti has fince delivered ^ more exa^t'detail of it. 



(7) L'Art de la Teinture dct kunt et del £toi&t dc kin, Fari^^ 
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HU, Mlcflft, tKttm^ bo tile indiliod (9), which the' 
dym At Ffoftfioe ufed. FWan both «he& aoeoatitt,' 
urine and pdt-at(h appear to be tfae principal ingp^ 

' hbssf othMr^pliM|ta^:4hls genus cootan the fame 
topbftceous matter as the 9rcb€l ; aixi upon trial ha?e 
been found to (Irike a good colour. Micheli, after 
hie has related the preparation of the orchil, fuggefts 
the fame thing j and M. Hcllot, in the trcatifo 
before mentioned, tells us, there are many other 
mofTes, which will give as good a colour as the 
orcbeL In fad, he adds, that M. Bernard de JufHeu 
brought him fome from the foreft of Footainbleau, 
^hich, upon ex puitoemi< r i t i i c« ia » and Ihne, took 
a purple cotte^i^- Inpdie^ftqiwl^of ditt memoir we 
ihftll point oat fomk ioT <heie khbds. M. Hettot hat 
l^pen us a proccfe, which he made de of for dil^ 
ooiveriQg whether msf of thefe lichens would yield a 
red or purple colour. It is as follows : " Put about 

two drachms of any of thefe lichens into a little 
** glafs jar : moiften it well with equal parts of 
**' Arong lime-water, and volatile fpirit of fal ammo^ 

niac > tie a wet bladder clofe over the top of the 
* vcllel, and let it ftand three or four days. At the 

end of this time, if the lichen is likely to anfwer, 

that fmall quantity of liquor, which you will find 
^ in the glafs, wilt be of a deep crimton fed ; and 
« the pknt wfll tetain the fame cekar when die K- 
^ quor ie at! dried ap. If nddicr die liquor nor the 
** pant have takeaany colour* it lajicedkis to make 

any Anther tdals with it" Thta prooeft Is fimple 

{9) NeraFUnt GcMr. p* tS. . 

and 
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mi Cify, and well worth obfervation by all wRo am 
diCpoTcd to proibcute experiments of this nature :: 
•Ml indiad it it wofth tlM trial, whether fevtnl li- 
chflM, which we have plentifblly enough in Eag^ 
kndy would oottnfwK is this levied. 

3. Lichencs pyxidatL 

• <SI«!f A as amfifl of a firm tough fiexthle matter ^formed; 
into fimple tubular Jhik:, wbofe topi are expand^ 
td inU the form of Httk cups^ 

This divifion contains the cup-mofles of authors ;. 
feeond order of coralioides of Dillenius; great 
of the firft order of lichens ia Haller i the 7th) 
9th, tad loth efder i» Micheli ; end the Hehener 
fobypbtftri of limiM. Dr. Hill htt conftitated * 
fUMt MsAj of thdfe eup-mofts, under the tamt 

^niey are conuBon widi us on heolht, ind- oAct 

dry and barren places. Some of them are proliferous, 
even to the third degree^ and form a very beautiful 
appearance. Some ha^e tubercles on the edget o£ 
the cups, of a beautiful Icarlet colour. 

t'he cup-mofs (10) was a long time in great and 
eftabLi(hed ufe for coughs, and efpecially for the 
whoopine cough in children ; for which it was long 
•cc o o nte d a fpecific. To tiiis end it* wos given ia 
Wioitt ifenni. Gerard and IWtinibii iicommcnd: 



(10) CwmU$i4kt fihjpkifirmt ttibtraiBi fyfeh Hift. Muic. 79« 
Wmm in tiJM^Hm tyiiUmim i«MMM. Mi %m.\VL f^vL 

- ' • / V the 
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iti& pwd^ to'be taken ftr fefoal days togedMr. Br. 
Willis was Mcticularly one of its patrons. He hat 

^iven us ( 1 1 } feveral forms'fbr its exhibition, as tliaC 
pf the powdei:; .a deco<ftion, and a (yrup from it. 

The prefenC ^pra^ice has quite exploded it, and 
•very juftly perhaps, as in any degree fpecific in the 
above diforder. Neverthclefs, it feems to have fuftain- 
ed that charafter with as great a reputation, and pcr- 
shaps with as good a title to it, as almoft any of the 
Specifics of that age. It has been obferved before, on 
another -occaliont that this tribe of moiTes have in 
general an aftni^;ent property j as iiich, die cup- 
j&odes aie cani^nanlly of a ftrengcfaening natnre: 
it is no wonder, tfaerefixe, diat tliey (boM be hdp* 
Ibl in diis diforder, merely asmrobonnts. That they 
^irere uieful in iboie mcafure can fcarcely be doubted i 
and our very eminent Dr. Huxham (12), in treating 
upon this obilinate complaint, feems to allow this of 
die cup-mofs in preference to other idle fpecifics. 
Happily for us, the Peruvian bark fupplies a remedy 
of infinitely morejufe, where fuch analytics ace re* 
Q^uired. 

Dr. I^iiler^ in fome ingenious obfervations of his, 
printed in tJie Philofophical Trania^ns (13), touch* 
wm colours and dyes, obierves, that die fcarlet beads 
of dtsfe mofles, upon d^ affijfion of lye, will ' 
a puriple which will ftand. 1 



(11) WiU»PhanB.lUtioiMl.lba.Lcap.6. Ali^ 

4»mjulfrva. 

(12) D» AoectMoibiicpidaBuds, p. 76, 77. voLJ. 



4.U. 
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4. Lichenes cruftacei. 

♦ 

Such as eonfijl of a dry and friuhie matter^ mon 
or left tUck^ formed into flat crufls^ very clofely 
adbertng to whatever they grow upon. 

Some of the fpecies of this divifion coofift of an 
exceeding fine thin cruilaceous, or rather, as Micheli 
calls it, farinaceous matter, the fr unifications appear- 
ing in the form of tubercles. Others confirt of a 
thicker fcabrous crufl, having the fru^ificatioas in 
the form of little cups, called feu teller. 

This divifion contains the firft order of the Ilcbe'- 
noidts of Dilleniusj the fth, 6th, and 7th orders of 
Hallei 's lichens j the licbenes leprofi and cruflacei of 
Linnxus % and fevecal of the placoaium of Hill. 

The ipedes are numerous, and moft of them very 
common on rocks, ftones, old walls, the bark cn 
jtrees, old pales, &c» whidi are commonly covered 
over with them, in undiilurbed places. They form 
It very agreeable variety, and fome of them have a 
very elegant appearance. 

Dr. Diilcnius defcribcs a fpecies of this order, 
which he found upon the tops of the mountains in 
Cacrnarvonfliire in Wales ; and which the inhabit- 
ants told him they ufed as a red dyCy and found it 
preferable to the cork, or arcel, which they call ken^ 
kerig. He has intitlcd it, in Englifli, The white tar- 
tareous fcarlet-dying lichenoides (14). He is of opi- 



. r 14) Ltihenoidts tartitrium tinffmum caaditkm tukiratUi atris. 
Hat, Mufc. p. 128. 

Voir. 50. 4 R nioD, 
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nion, that this is the mofs which Martin mentions^ 
in his account of the Wcftern Iflands of Scotland^ 
under the name of corkir ; with which the inhabit- 
ants of the ifland of Sky dye a fcarlet colour. They 
prepare it by drying, powdering it, and then ileeping 
It for three weeks in urine. Linnsem oueries whe- 
ther this mois be not the fame as his Ucben ealcareus 
(if); ft fpecies fo peculiar to fimeftoDe rocks, that 
where-evcr that ftone occurs among others, it may be 
diftin|;uiihed at the firft view by this mofs growing 
upon it. This is a fingularity which Dr. Dillenius 
has not mentioned in his mofs : on the other hand, 
Linnaeus docs not mention any tinging property in 
his. 

The phelle d'JttvergnCy or orfeille de tfrre^ of the 
French, belongs to ihis order of lichens, and is 
called by Dillenius ( 1 6) The crayfifi-eye-like licbc" 
noides. It is gathered in large quantities in the pro* 
rince of Auvergne, and is nfed as 9rcbeli to wmch 
however it is greatly in&tior. They prepare it with 
lime and urine ; and were acquainted wmi its uie as 
a dye long before the Canary weed was known (17) 
to mem $ and it is at this day in more coaunon ufe 
than the orcbel. We have it frequent with us upon 
old walls, rocks, and ilones ; but it is to be had in 
larger quantities in feveral other parts of Europe. 

■ ■ ■ I 

( 1 5) Licbtu (tdutrm) hfrtftn amSdu i$iBtrmSf 0tm Spee* 

Plant. 1140. 

^16) Lichtnoidts Uprwfum tinih^ium fcuteliis lepidum Cantrifigura 

•^'w W^^^^^ S ^^^^^ Jl^P'PW^^^PP^^P^W^^Wr "^^^^^^^^^^^^^^^^^^ ^^^^^^ ^^^^^^^^^ ^^^^^^^^^^^^^^^•^^ ^^^^ 

wereum. Rail Syn. p. 70. 

(17) Tournefort's Voyage to the Levant^ Eng. edit LmiL 
1 741. in 8°, vol. I. p. 248. 
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The mealy tartareous lichenoides (18) with bro^ 
diflics, forms an article of trade with the people of 
Weft Gothland. They manufacture a beautiful red 
dye from it, wfakli they iell under the name of iji* 
ttkt (ip). Dr. Hill iKft we have this vuA abua* 
dandy in Leicefter(hire and Warwickfliife. 

The Welch make a red dye, with urine, frony an- 
other mofs of this order, which Dillenius. defcribes 
(ao) by the name of ^he targe leprous lichenoides 
vfitb yeUow plates. Thefe are not the only fpcciea, 
which are endowed with a tinging quality: other 
kinds have been oblerved to give a red or purple 
colour to paper in which they have occafionally been 
inclofed. Doubtlefsfeveral would, upon fufficicnt trials, 
be found to aiifwer equally well with the orcbel. 

With regard to thefe crulhiccous moires in gene- 
ral, it is highly worthy uur regard, that in the ceco- 
flfiiny of nature thqr anfwsr fingdar end important 
oies. To an onobferv b g eye, no chds of i^tahlct 
Bu^ appear noie infigiuficaat, or leie adapted to ad«- 
irantageous purpofes in the creation, than mafe. Thb 
vulgar eftimation of things is fi-equendy erroneous ; 
and it is. certainly fo in the inftance before us. Theft 
minute and feemingly infignificant molTes fcrve, un^ 
der fome circumftanccs, to valuable purpofes. No 
fooner is a rock left bare by the fta, but thefe lichens 
lay the fouDdation fov its future fertility. 1 heir feeds. 



(18) Lithmmeki tartartum farinaceum JcuUUarum umbome fufco. 

Hill.Hift. PI. p. 97. 

(19) Flor. Suec. Ed. H. p. 407. 

SmHt mgfmm %m, Syn. 71* N. 46* Hift. Mu(c. p. .13?* 

4R 2 which 
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which are prefently brought thither by the wfnds, 
foon cover it all over. Thcfc corrupting, prefentlj 
alford a Toil fufficient to nourifli other fmaller mofTes ; 
which, in their turn, form one deep enough for 
krger plants and trees s and thus the rock becomes a. 
feitile iilaad(2i). 

5. Lichenes fbliacei finitellatr. 

Such as conjifi of a more !ax and flexible matter, 
formed into a foliaceous appearance^ having the 
parts qf fru&iJica$ioH in the form icutellae. 

t 

Some of the plants of this divifion arc interfperfed 
with the former in feme of the fyftems of botanic 
authors. In general this divilion contains the whole 
firft feries of the iecond order of liebemidet in Dille^ 
nius s the firft di?ifion of the ieoond ieries, and the 
latter part of the lecond divifion, of the fame : it 
compfehends the Hcbems iwAricati and umiilicati 
of LinnsMis } and many of the pkcodium of HiU. ' 

The plants of this order are many of them not 
kis common in England than the foregoing, on 
rocks, ftones, old pales, trees, &c. Some adhere 
very clofely to what they grow upon, and feem to 
be only foliaceous about the edges : others adhere 
but loofely, and are much expanded and divaricated, 
fo as to form fomething like ramifications. 

It was remarked, from Linnsus's obfervation, that 
one of the cruftaceous lichens was fcarcely ever found 
growing but upon limeftone rocks. On the contrary, 



(ai) Fid4 (Econom. Natur. in Amatn; Acad, volill*^?* 17* 

the 
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the fame author has obfcrved of a foliofe lichen be- 
longing to this order, that it will thrive on all kind 
of rocks but limellone rocks. This fpecies (i) Dil- 
Icnius calls The common grey -blue pitted lichenoides. 
It is very common with us upon trees, old wooden 
pales, &c. as well as upon rocks and ftones. It k 
the ujnea cranii bumam of the old materia medica, 
Linnaeus adds, that it will dye a purplUh colour. 

Hither llkewife mud be referred the cork or arcd 
(a), which is ufed by the Scotch, and others^ to 
dye a purple or fcarlet colour. The pfcparatioa of 
it is by powdering, and making it into a mafs with 
urine. Parkinfon tells us (3) the poor people in Der- 
byfliire fcrape it from the rocks, and make the fame 
ule of it. Mr. Ray (4.) adds to this account, that 
the Welch, who call it kenkcrig^ have long been 
acquainted with this property, and have it in com- 
mon ufe. The colour from this mofs is but very 
dull i but if the fame methods were taken to im- 
prove it, as have been with the torcM^ h' would 
undoubtedly be rendered much better, and more 
durable. Linnaeus relates (f), that there is an im- 
menie quantity of this mofs about the rocks of the 



( 1 ) Lichenoides vulgatijjimum cinereo-glaucum lacwiofum rt cirrO' 
ftm Hift. Muic. p. 88. Liibtnoidts crufla ftliofa Jubernt cintrtO' 
g/euce^ iaftrne nigra §t drrafa fcutillk mgriautHkm. R. Syn. p. 72. 

(2) Lichenoides faxatHe tin£torium foliis pilcfis purpurds Rail 
Svn. p 74. N*. 70. Hift. Mufc. p. 185. Lichtnpetrdus purpurtus 
VerUtHfis Park. Theac. p. 13 15. Licbtm tn^balades Li;i. Spec* 
PI. 1 143. 

(3) Park. Theat. Botan. p. IJIJi 

(4) Rail Hift. Plant, p. u6. 

(5) Flor, Lappon. p. 343. V. 

me 
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ifle of Aland in the Baltick ; where the good women 
thcmfclves make a yellow dye with it from a iimple 
dccodtion of the plant, without the addition of any 
ialine article. He ad4s» that ihofe, who would 
heieliteii colour, add a fmall quantity of roucou (*) 
to me deoo^on. 

Frofefibr Linnnue tells us, that die Gothlandere 
manufacture a yellow dye from the common curled 
lichenoides with yellow leaves and plates {6), Hs 
adds, that k k a celebrated medicine in the efteem 
of the country people, as a fpccific in the jaundice (7)* 
Helwingiu?, in the Supplement to the Flora Prujfica^ 
affirms, that this mol's will tinge paper and linen of 
a lively carnation colour, which too will ftand the 
tell of being expofcd to the open fun for a long time 
without fading. It feems very probable, however, that 
he mull mean fome other plant of tJiis genus, as 
9>Ueaius teUs us he made the experiment uafucoeff> 



^cden affords a moft of thk ofdep» whidi, m 
Ou as hkherto appears^ (aems to be unknown to 
former botanifts, and which Linnaus ikya will djo a 
deep purplo colour (8)« 



(*) Otherwifc called arMltt. 

(6) Lul^noidts vulgar e ftnuojum foliit et fiuttUis Inteis. Hift. 
Miife. p. 180. LtAmmin v ujia ftliofa fcutiUata JlwtfctnH Riii 
Sfn. p. 72. 59. 

(7) Flor. Succ. Kd. II. p. 416. N"». 1093. 

(8) Linnseus has intitled this mofs Lifhtn (Jhptu) imkrUtiitUf 
foUt is falmatis intttmu 4tris, TL Succ. L OM* apsc. Flaat. 1 143* 



ittll^. 
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6. Lichenes eredi ramofi pIgnL 

Such as cvnfift of a firm tmgh nuUUr^ ^Jpofti into 
fita and tbin ramificatiom growing ereSf^ and 
hearing their fcuteUe tt/mr thi tdges^ fitrfacit^ 
and at the eiUrmitieu 

This divifion comprehends the flat branched tree- 
mofles of authors ; many of the fourth order of 
Haller's lichens ; the firft part of the fecond divifion 
of feries the fecond in Dillenius ; and the platijma 
of Hill. • 

The plants of this divifion grow upon old trees, 
eipecially in thick and anfrequented woods i fome of 
them upon rocks : they are mativ of them ejctremely 
common in England upon all lunds of trees. As 
they were fome of the moft obvious, fo they were 
(bme of the iirft lichens noticed by the old writers, 
by whom they were called licbenes arborum. 

The mofles of this order were fubftitutcd in the 
room of the ufnea in the compofition of the fuhis 
cyprius. The very fpecics, which was mofl frequently 
uled for this purpofe, was the channel-leaved lichenoides 
of Dillenius (9), on account of its being ealily reduced 
into a fine powder, of a good white colour. Ne- 
verthelefs, others are undoubtedly as well adapted to 
the fame purpofes i and, if it ^as of importance 



(9) Lichenoides eorallifornu roflratum et canaliculatum. Hift. 
Mvfc. 170. ' Lichenoidts arboreum ramofitm angu/iioribm drier eo^ 
^tftttrtiknt rmmOt, Ridr Sph 7*5. LtOfii mtarit Lin. Spec. 
Plaat. 1146. 

enough 
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enough to employ them to any purpofes of the like 
nature io our own country, they might be procured 

in fufficient plenty. 

One of the plants of this order is applicable to the 
fame ufcs as the Canary-weed, and is reckoned not 
much inferior to it ; and as it is found in the fame 
places, it is very often packed up with it in con- 
fiderable quantities. Dillcnius calls it The fat dyers 
lichenoides with longer- and Jharper horns (lo). It is 
truly and properly a plant of the lichen genus, tho' 
die older writers of the laft century called it a fiicitt. 
Th^ were led into this miiVake by its having flat 
ramifications, and from its growing on the rom by 
the fea fide. It is found in the £a(l Indies upon trees, 
and is frequent on the coafts of the Mediterranean, 
as well as about the Canary lilanda. 

7* Lichenes peltad* 

Such as confift of a tough or coriaceous matter^ dif- 
pofed into a foliaceous appearance on the -edges 
of which^ in general^ the parts of fru£iif cation 
are placed^ in the form of fattijh oblong bodies^ 
in tbefe mofj'es called ihields or pelts. 

* This divifion contains the third feries of the iecond 
order of DiUenius's lichenoides j the licbenes coriacei 
of Linnaeus j and feveral of the placodium of Hill. 
That odebniled and well-known plan^ the aih« 



(ic) ladkiitUii fnafirm tinOmwit tmuadk kid^^ 
titribuu Hift. Mufc. 1 68. Platjf$na cormmkttm. HiU HUt Flant 
90. JJAm fmfmmt Lin. Sp. ri. 1 147. 

coloured 
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coloured ground liverwort ( 1 1) of Ray belongs to 
this order. It is very common all over England on 
dry and barren ^und ; and indeed almoft all Bu- 
rope, and Aooenca too, feems to afibrd it in fuffi- 
cient plenty, as we find it obfervcd by almoft all the 
the botanic writers fince Ray^ who was one of the 
firil that defcribed it. 

The earlieft account we have of its ufe for the bite 
of a mad dog is in the FhilofophicalTranra<flions(i2), 
from Mr. Dampier, in whofe family it had been a 
fecret for a number of years. It was communicated 
firft to Sir Hans Sloane, as a kind of fungus, or Jew's- 
ear $ and, at the rcqueft of Dr. Mead, was fome 
years afterwards received into the London diipenfa* 
tory. Scarce any of die boafted fpedfics of former 
ages ever acquirra fo great reputation as this plant 
has done in modern times, for its prevalence againfl 
the bite of a mad dog ; and the patronage of the 
late learned Dr. Mead made it fufficiently known 
throughout all the world. Happy would it be in- 
deed, it it fully defervcd the high encomiums, which 
have been bcftowed upon it. A great and eminent 
phyfician (13) has doubted its efficacy at all in fuch 
cafes J and it is well known, that Boerhaave even 
laughed at it. Dr. Mead had certainly an high opi- 
nion of it : he tells us it never fiuled, thro* the courie 
of thhty years experience, where it was duly given 



(1 1 ) LicbeneltUs digitatum tinereum laitucte foli'ts finuofts Dillen. 
Hift. Mufc. 200. Platyfma fmmjum Jcuteilis tvatt rotundis Hill • 

Liii.Sp.Pl. 1 149. 

(12) See Lowthorp's Abridgment, vol. III. p. 284. 

(13) Dr. Van Swictcii. See Comment, in Bocrb. Aphor. §. 1 1 47 . 

Vol. 50. 4$ before 
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before the hydrophobia came on ( 1 4). Later inftancen 
have (hewn, that it is not infallible j an4 Dr. V«ft 
Swieten's fuppontlon is but too likely to profe true.. 

It mud: be confelTed, that Dr. Mead's exhibition of 
it feems too much complicated with other means to 
leave room for judging fully of its real efficacy j and 
it may really be queftioned, whether bleeding, pepper,, 
and cold- bathing, have not had niore to do in the 
cafe than the lidKn. 

lungwort, or oat^ungs^ belongs to tltis Of4or«- It iA 
found about old oaks, and upoa rocks and ilone> 
overgrown with mofs, in many of our thick woodft 

in England; but not in any great plenty. . , 

FeWy perhaps of the antiquateid fimp)o9 weie m 
more repute, in their day, than this plant* It waSi 

celebrated for ages, on account of its fuppofed pre* 
valence in pulmonary complaints of almoft all kinds ^ 
and yet, upon inquiry into the original of its ufe in 
fuch cafes, it would probably appear, that it arofe 
more from a fanfied rcferablance they found in the 
plant to the lungs themfelves^ than from any real 
and well-grounded prouft of its cfficaOT. As a gentle 
aftringent, like moSt other ipecies of the fimily» it 
would doubtleis contribute to relieve in many cales 
where the lunes were affi^ded, as in iamcftaSf and 
ibme others : but it does not feem, by any means, to> 
deferve that high charaidler in medicine which has 
been given to it» 

• ^14) Mechanical Account of Poifons, ed.4th, p. 156. 

(15) Lidmmdei ftJmmium rt&aiahm wn^ ^n wiarpmhu ptki* 

feris Dill. Hift. Mufc. 212. Lichenoides peltatum MTMnum Mmi' 
mum. Rail i>yi|« p* 76* Miifh ptthnm$grik*C B* 

The 
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The people in Herefordflurcy where this mofi is 

called rags^ dye their ftockings of a brown colour 
with it. This is done by a very ftrong but fimple 
dccodlion in water, and the colour ftands well (16). 

The fine green lichenoides with black warts (17), 
is a celebrated medicine, and in very frequent ufe, 
with the country people about Upfal, for the ihrufli 
in children : to this end they give an infufion of it 
in milk. A medidne of this kind is of ereat iox- 
portanoe in tfaofe countries, where fihat di&rder oc- 
curs much more frequently than with us (i 8). It is 
not received into the Swediih difpenfatory s but is 
known however in the (hops, under the name of 
mufcus cumatilis. We have it not in England ; and 
Dillenius found it but in one place about Geiflen : in 
the woods of Sweden it is more plentiful. A An- 
gular cafe, which is related in the Amanitates Aca- 
demica ( 1 9), has given rife to an opinion of its ufc- 
fulnefs in the worms alfo. The cafe briefly was 
this : A country girl had, for near half a year, com- 
plained of excruciating pains in her ilomftch aad 
bowels, i^cfa were attended with fomiting, anxiety, 
and great watchfulnefs. AU that bad been pre- 
fcribra for her by Profeflbr Linnseus and others, who 
took her caie for the worms, proved altogether fruit- 
ier. Being afterwards left to the care of her neigh- 
bours and relations, fome good women gave her a 
decodtion of this mofs, which the Uplanders call 



(16) Dillen. Hifi. Mufc. p. 213. 

(17 ) Ltdtumiti £gitamm Im^ vtrnn wtnrnk m^rit mMmu 

Ibid. p. 207. 

(18) Bocrhaav. Aphorirm^. 982. 

(19) Vol. II. p. 69. D4 

4S S e/fnefivcr. 
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elfnefwcr. After fhe had taken it a few days, (he 
vomited up fix or (even roundi(b 'woniu» and wa« 
cured. Tneie were found, upon examination, to be 
the maffiots of a kind of brown bee-fly, defcrtbect 
by Mr. Ray (20), and by Linnaeus (i). 

However infufficient this hiftory may be, to prove 
the ufefulncfs of this plant as a vermifuge, it will at 
leaft ferve to exemplify this fa(fl ; namely, that otJier 
animals of the infei^ kind, bcfides the tenia^ lumbrici, 
and afcnrideSy may fubfift a long time in the prima 
via of the human body, and be the caufe of grea( 
difturbances therein (2). 

Neceflity is frequently tlie parent of the moft ufe- 
ful and important difcoveries : and the vSc& to which 
a plant of this order is appropriated by the natives of 
Iceland, is a (landing proof of the truth of this ob* 
iervation. That climate will icarcely permit the cul- 
tivadoQ of any kind of grain ; but the want of it is 
in a great meafure happily fupplied by the eryngo- 
leaved Kcbenoides (3), which is abundant in the 
northern regions ; and in that ifland particularly the 
natives have long been acquainted with the methods 



f 20)^ MiJca ttpifarmi^ ttta Mct^y cauda tbtufaf tx ijuk C4Uidat» 
in latrimt JtgtHU orta. Rati Hift. Infedt, p. 272. 

(1) F»ni. Suecica, N*. 1084. 

(2) See two cafes nearly of this kind obfervcd by Dr. Lifter. 
Lowthorp's Abridgment, voJ. III. p. 135. 

(3) Lichtmides rigidum trjngii ftlia rtftnta Dilfen. ffift. Mule, 
p. 20g. Raii Syn. p. 77. Lichen foUis $blongis laciniatu marpinihus 
ccnniventibus ciliaribus. Flor. Lapjran. Hall. Hdv. 75. Licbtn 
(i/landuujjfoliacnu edfandnu Uitmaius tttargimhus dfUoHi dHari' 
hut Lin. Flor. Sine. 1. 959. II. 1085. Mat. Aled. N^. 493. Spec. 
Planer 145. 
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of applying it both to the purpofes of food and of 
phyfic. 

Ray has long finoe infbnned us (4), from Bartho* 
lioe^ that in the fpring time, while it is young, it 
.will purge } in confequence of which it is ufed as 
commoQ fpring phyfic. This quality it lofes in a 
ihort time ; and what (erves for phyfic in the fpring, 
is converted the remaining part of the year into food. 
They colle<5t large quantities of it, grind it into meal, 
and mais.c both pottage and bread of it. It is in 
common ufe not only with the iilanders, but in fc- 
veral parts of Sweden alfo, where it is found to be 
a very appropriate diet in phthifical cafes (5). Thefe 
aoooonts of the excellent ufe of thb lidoen corre- 
' fpond perfe^y well with the laft accounts of k in 
Mr. Horrebow's Natural Hiftory of Icdaody juft 
publKhed; and which I (hall take the liberty of 
tranfcribing, as follows: " There is another herb, 
*' called muf'cus catbarticus ijlandia^ or mountain- 
*' grafs, which they cook up into a delicate difli. I 
" have often cat of it ; at firft out of cm iolity, but 
** afterwards for its palateablencfs and wholelbincners. 
*• The excellent qualities of this herb are defcribed 
" in the Memoircs of the Society of Arts and Sci- 
*' ences in Sweden. It grows in ereat abundance ; 
" and thofe that live near the fmicesy where it is 
•* found, gather great quantities for their own ufe» 

and to fend to market. People that live at a 
'* great diilance will fend and fetch horfe- loads 
u away. Many ufe no meal or door at all, when 



(4) Rail Htft. Ptant. p. 114. 

(5) Fkr. La|ifoa. N*. 44$. 
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tfaqrwe Aockfid widi this ba^ which k wu y 

<^ refpe£t is good and wholdbme ^xxl^ (6). 

■ miis aofs is not very common in the foutfaon 
countries of Europe. England affords it but very 
fparingly. Mr. Newton and Dr. Dillenius found it 
in Wales; Sibbald, in Scotland. It is frequent on 
the Alps of Switzerland ; and Dr. Haller mentions 
it in his Iter Hercynium. Sweden and Lapland have 
it in plenty : and on account of its G:rcat abundance 
and ufefulnefs in Iceland, Bartholincj and after him 
others, called it mufcus ifisndicuu 

COMCLVSIOK. 

I cannot help remarking, by way of conclulion, 
that we have in this genus of plants a convincing in- 
ftance of the utility which may refult from the fiudy 
of itttoral icience in gqicral, and even of itt mbuter 
and hitherto moft negleded branches. From a view 
of the foregoing memoir it is evident, I prefumeb 
that the (Economical ufes of the lichens, in the va- 
rious parts of the world, are already very confiderable 
and important : and altho' it does not appear, that 
the fenfible qualities of any of them, or the expe* 
rience of former ages, will warrant our afcertain- 
ing any lingular powers to them in a medicinal way, 
yet pofterity will doubtlefs find the means of em- 
ploying them to many valuable purpofes in human 
life to us unknown. 

It will at once be acknowleged, that the vegetable 
kingdom fupplies us whh the ftr greater (hare of the 



(6) tionebow*! Nadual Uifioiy of IseUody ^ 36. 

neceiiariesy 
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MCciBtfies, the conveniencies, and even the elegancies, 
of life. The cultivation of that knowlege, which 
leads to the inveftigation of its fubjcdls, cannot, 
therefore, but be highly ufcful and neccffary : and 
altha the bare fcience of natural knowlege is of it- 
fclf worthy of applaufe, yet it ought to be confi- 
dered, in reality, as the neceflary means only of ap- 
plying the fubjeifts of nature's kingdoms to their true 
cfids and purpofes, the fetvice of mankind. To know 
and di(lingui£b, by determined and fpedfic chanc- 
ten^ even but a (mail (hare of that amazing multi- 
tnde of objects, with which the great Parent of na* 
lure hit furni(hed our globe, is a taik far more than 
equal to the duration of human life. To inveiiigate 
and afccrtain their various qualities and ufes is equally 
arduous and impracticable. While tlic mturalifts, 
therefore, are employed in diftinguifhing the forms 
of things, let others exert the united efforts of genius 
and application to inveftigate their various properties 
and ul'es. I need not fay the field for both is fanound- 
Ids : it doubde^s will be ib for ages yet to come* 
The hopes of difoovcring fome latent property, which 
may turn oat to the advantage of his fellow* creatures^ 
will animate the man, whofe mind is truly formed 
for reliihiRg the pleafures of natural fcience ; and 
however the refult may be, the infpedion and con- 
templation of nature's produdlions will ever afford 
that ratisfadtion, which will amply rcp.iy him for his 
trouble. The minuter, and, as they arc commonly 
cHimated, the moft abjedt and infignificant things 
arc not beneath our notice j and an attentive mind 
will readily conceive how much farther, and more 
cmfiFelj ofeful, every branch of nature's kingdom 
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may yet prove in the oBConomy of human life. The 
man> thtfefore, whom a genius and love for natural 
hiilory has allured into its purfuits, and whole Idliiftt 
permits his gratification in fuch relearches, if he ia 
not happy enough to be crowned with fuccefs, at 
leafl dderves it, and merits the thanJis of his fellow- 
creatures for his application and diligence. 



XCII. An Account of the fojftle Bones of an 
A I legator y found on the Sea-fjore^ near 
Whitby in Yorkfliire. In a Letter to 
John Fotheigill, M. Z). from Capu WU- 
liam Chapman. 

Whitby, 20tfaof xft mp. 1758. 
Read M^y. 4, ya jjyg ^ difcovered on 

-/jL f^^c fca-fhore, about half a mile 
from this place, part of the bones of an animal, ap- 
pearing as in the annexed figure (See Ta b. XXII.). 
The ground they laid in is what we call allum-rock ; 
a kind of black flate, that may be taken up in liakes, 
and is continually wearing away by the furf of the 
fca, and the wa(hing of^fbnes, fand, Sfr. over it 
every tide. 

The bones were covered five or fix feet with the 
water every full fca, and were about nine or ten 

yards from the cliff, which is nearly perpendicular, 
and about fixty yards high, and is continually wear- 
ing away, by the wadiing of the fea againft it| and. 
It 1 may judge by what has happened in my own 

oiemoryy 
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memory, it muft have extended beyond thefe bones 
lefs than a century ago. There are feveral regular 
ilrata or layers of ftone, of fome yards thicknefs, 
that run along the cliff, nearly parallel to the horizon 
and to one another. I mention this to obviate an 
obje<5tion, that this animal may have been upon the 
{urhxx, and irt a leries of years may have funk down 
to where It lay ; whkh will now appear impoi!ible» 
at leaft when the ftones, C^c, have had their present 
coofiftenoe. 

Rtferences U the Draught. 

B, C, the head and bill, not in the fame line or 
range with the reft of the bones. 

a, A bone, with its proceiTes, which I take to be 
iimilar to that, which includes the brain in 
fiflies. The part between theibpne aml out- 
appwed to be a fmooth but 
was fo thin, that in taking up it broke. 
It is evident fSaan is the upper part of the 
. iiead inverted. 

Q the iuperior maxilla indre, and in fome places 
covereid with the inferior one for four or five 
indies together. Where this happens, the va- 
cuity is filled with matter like the rock in 
' which it lays ; and there are large teeth in 
each jaw, at fuch diftanccs, and fo pofited, 
that thofe in one jaw fill up the vacuities in 
the other, and appear like one cont^ued row, 
the mouth being ihut. 

Where there is only the fuperior maxilla 
remaining, there are no teeth \ but the fockets 

Vol. 50. 4T lie 
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arc vifible and deep, and at the fame diftances 
from each other as the teeth in the other part 
of the jaw. The tip or cxXremity of the bill 
was intice for four or five inches, having both 
mdxilUtt with their teetb« And towards the 
point large fangs. Part of die bill tod head 
were coveicd with the rock % which wia re* 
moved before they appeared as io the figure. 

^4 Dt Ft O, cavities in the rock, about two iacfaea 
. deep, where, I fuppoic^ the wanting vertebra' 
have laid, as they are exadiy fuited to have 
received them. 

D, F, Ten vertebra:^ from three to four half inches 
in diameter, and about three inches long, fome 
of them feparated in taking up. They were 
about two inches in the rocl:. 

£. Here we obferved fomething like bone to ftretch 
firom the vertebra^ and intending to take it 
Op whole, begun to cut at what we thought 
a proper dlftaooe i bdt Ibond we cot thro' a 
beoej and with the vtrtths brought up 
three or fi>ur inches of the «i fmmt^ with 
the ball, covered with the periojleum z but the 
animal has been fo crufhed hereafaoiilt, that 
we oouU make little of the fodut or ei inHo- 
minata. Several of the ribs came up with 
the vertebra : they were broke, and laid pa- 
rallel to the vertebrcv ; but not quite clofe, 
there being fome of the rock between them. 
The periojleum is vifible on many of the bones. 

ft Hy Twelve vertebra remaining in the rock, with 
which they are almofl covered^ eipecially to* 
W«rds the extrenuty. 

The 
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The place, where thefe bones lay, was frequently 
covered with fea-fand, to the depth of two feet, and 
feldom quite bare ; which was the occafion of tiicir 
being rarely fcen : but being informed that they had 
been difcoverfid by fomc people two or throe years 
ago, we hadi pne of thcna with us upon the fpot, 
who told us, thzt when he firft faw it, it was intire, 
and had two ihort legs on that part oi the vertt^ra 
mnthUg towards the head; Ald&oT w« could not 
fnfpeft^ the veracity of t!u& perfdn. We though hi 
was miftakcn j for we had^ hidieito taken it for a 
fifli. But when we took it up, and found the os fe^ 
moris above-mentioned, wc had caufe to believe his 
relation true, and to rank this animal amongft thofe 
of the lizard kind : by the length (fomething more 
than ten feet) it feems to have been an allegatori 
I ihall be giad to hare thj; qknuoa aboutit, 

. I an thy friend, 

WiUiam Cbapiiuui Sen. 



tibe boms xvere feni up,m4m^ khiemiA prtMti 
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XCIIL De rariori quadam, Orthoceratids 
Specie^ in Sueda reptrtOj traBaius : in 

Uteris a Nicholao de Himfel, M. D. Riga 
Livono, ad Gul. Watfon, M. D. R,SS. ' 

Read May II, ✓'^Rthoceratiti redti in loco quodatn 
»758- Kelwika di6to, prope Fahlunam in 

Dahlia, reperti. Inhxrebant lapidi cincracei coloris 
calcareo, varia^ magnitudinis orthuccratiti, quorum 
portiones hie delineatas defcribo.. 

FwfeTAB. xxm. 

Ftg:Ji» Ortlioceratitis portio, cnjus pars inferior faxo 
adhuc adhaeret ; ex lapide calcareo conftans 
lente in apicem decrefcens. Licet ex parvis 
ejus fragmentis judicari poflit, cylindrum efle 
orthoceratitem, ea tamen fi conjunguntur, 
ver am formant conum, et mihi videtur ex 
craflitie iiphonis, orthoceratitem hunc coni- 
ciun duos fere fupenyiflb pedes. Vidi oitliQ- 
\ o eratit c m in ali» lapide caicaieo, qneni: etianr 
ibidem loci, Kelwik», teperi, longitudine diio- 
nun cmn femifle pedtun : fed impofUbile erat» 
integrum cum excutere, nimift enim fragile 
crat. Eft portio haec orthoceratitis tefta fua 
ambicntc vcftita in Quinquc conlbici- 

untur articuli, thalami quondam, ardtimme 
fibi invicem infidentes, per quos a latere pro- 
cedit (ipho m n fat craflus, qui in omnibus 
fere, quas poilideo portionibus orthoceratita- 
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-nioi/acentro fempef remotus, hic ad peri«* 
pheriam pofitus confpicitur. Sipho admodum 
lente decrefcit, ex quo etiara dc longitudlne 
coni hujus judicare licet. Cruftge vel tcftae 
ab c interior pars, qua3 articulos tegit, cryf- 
ftallina eft, ex fpati cryftallis tenuioribus irrc- 
gularibus c «nftans. 
Fig* B. Portio alia, in qua articuli minus craffi j 
"' fijpho quoque ad peripheriam poiitus, tefta 
^ fua in a tefbu Conipicitur (eptum illiid tef- 
taceiim in ht oommuni tcnuior, quod ab ipfb 
ardculo fuperiorl prooedens, fiplmis parten^ 
ri inveftit. 

Fig* By6^ Portio orthoceratitis ex lapide calcareo ci- 
neracel ^coloris : fipho vero, fluore fpatofo- 
cgregic cryftallifato, con ft at. 
Ftg»C, Portio alia per axin divifa, cujus pars exte- 
rior, tefta qua} ftriis circularibus levioribus 
cxterne ornata, inveftita confpicitur. 
Ex parte interiori Fig. D. confirmatio ejus interna 
adparet. Sipho :v « gracilior, inter ccntrunrw 
et peripheriani pofitus, dimidia parte' ambi- 
entc articdo dcnudatiu adparet ; dimidia al- 
tera, inferiori articuTo cat tegitur.' Ard- 
.' ' . culus'tf ^' ii>ato ayfiallifato ^pelluddp poly- 
' ' gono re'pletus eft** .ArticuW.^/^ vicro, iaieo 
' ipatofo incamato paululom. r^letns eft. x. 
' Siphonis pars fuperior» ubi ra<iii a periphe* 
ria ad centrum tendentes coiiipiciuntur. Inter 
cryftallos fpatofos in articulo a b ftrias hinc et 
inde adparent nigra?, afphalto repletiE j ita 
• etiam cavitas articuli a b^ a^que ac fupcrficics 
... . convexa articuli c qua? in primam con» 
* * " cavam recipitur> lamina afphalci vefti(£ funt. 

7 
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Fig. Pan alia orthoceratitis xnajori8» et quidem 
fades exterior. 

Pig, F. . Fades ^as interior, in medio divifi, cum 
fiphone tranfeunte fatis craiTo. aSc ct rcH- 
quse drlx levtes, funt diaphcagmata, articulos 
ab invicem feparantia, fiphoncm'propriccon- 
ftituentia, fiphonifquc tenulorcm membra- 
nam, quae in o ct f> adhuc confpicitur, am- 
bientia Sunt diaphragmata h?ec crafliora in 
fiphonis vcftigiis, ct fibi invicem ab inferiori 
parte infidcnt. Sipho hit; inter centrum et 
pcripiieriam pufitus eft. 

pig, G, Materies calcarea, quae fiphonem replevit 
ftriata, et quidem pars c^s mterior> qua cea» 
trum orthoceratitis refpicit, peripherias op- 
pofita. 

pij^, H» Fades pofterior, peripherlae propior. 

Ptg, L Pars concava articuli majoris orthoceratitis^ 
in qua diaphragmatis teu^i jaqi cryftaU 
liiati portiunculx albicantes mnr coqfpidiui*> 

tur cum fiphone tranfeunte. 
Pig* IL Portio alia orthoceratitis majoris, ejufque fa- 
des exterior, cum li phone g ad pcripheriam 
pofito. Confpiciuntur hie diaphragmata, quae 
ab utroque latere, ab articuli s procedunt, 
invicem conjungunt, et fiphonem ab exteriori 
parte obtegunt. a eft teftcE fatis craftae por- 
tluncula, qua portio h»c orthoceratitis veiUta 
adhuc eft. 



XCIV. 
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XCIV. A further Jccmtm of the EffeBis of 
EleSfricity in tie Cure of fome Difeafes *•• 

In a Lettt?' from Mr, Patrick Brydonc to 
Dr. Robert Whytt, Profejfor of Medicine 
in tie Univerftty tf/'Edinburgh^ and F,R.S» 

Coidui^uune, Janaarjr9th, 1758. 
Read May II. A YouDg woooian of Aiton, a village 
»758- ^-i^ about t^o milci iiroin this place, 
had her right leg drawn back by a contradlion of 
the murdcs that bend the knee, fo that (he had not . 
been able to put that foot to the ground for near a 
twelvemonth. She had taken the advice of fume 
Surgeons in the country, and had ufed feveral reme- 
dies to no purpofc. At laft, hearing of the cure of 
tlie paralytic woman, whofe cafe I fent you fome 
time ago, (he infifted on being brought hither ; and 
vnderwent a oourfe of dedrkd flioclu for near iwo 
■ioatbi» leceifing every day at leift 6fty dr fixt^ in 
the foUowing maimer. She &t dofe hy wo machbn^ 
and grafping the phial in her hand, (he prefented the 
wire to the barrel or condu£tor, and drew the fparka 
from it for about half a minute. The phial being 
dius charged, ihe then touched her knee with the wire, 
and thereby received fuch fevcre ftrokes, as would 
fometimes inftantly raifc a blifter on the part. The 
joint was at laft fo much rela.vcd, as that fhe could 
walk home with the lielp of a crutch, tho' her leg 
was fo weak, that ihe had very litde ufis of it. After 

* For the fiift accotmt, fee part hSt, p. 392. 

ihe 
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flie had continued in this ftate for fome weeks, fhe 
was advifed to ufe the cold bath : but that loon 
brought back the contratltion ; and I have been fmcc 
informed that ihe was worfe than ever. 

A foldier's wife, a genteel looking woman, of about 
30 years of age, was ieized with a flight palfy, about 
Newcaftle, on her way to tbis country : but before 
ihe sot to this plaoe» ih^ had loft all the ^ling in 
her feft fide, and fo hx the power of it, that (he 
was bioug;ht to us in a cart. After receiving 600 
ftrokes from the eledrical machine in the ufual way, 
and in the fpace of two days, flic recovered the ufe 
of her fide, and fet out on foot to make out the reft 
of her journey. However, for fear of a relapfe, I 
gave her a recommendatory letter to Mr. Sommer, 
Surgeon at Haddington, as ftie was to pafs thro' that 
town, and as I knew that he was likewife provided 
with an eledxical apparatus. 

• A young woman from Hme, a village in this 
fhtee, but at a eood diftanoe, complained of a cold^ 
Xtc& and jdenuhiiity in her left hand and wrift, of 
two years ftanding. When I felt that hand, it was 
as cold as a ftone, whiift the other was fweattng ; and 
ihe told me, that it never had been warmer all that 
time. I made her draw the fparks from an egg (which 
for feme other purpofe was fufpended by a wire 
from the condudor) for about half an hour; and at 
the end of that time I found the dead hand in a far 
greater fweat than the other. She then wrapt it up 
in a piece of flannel, as ihe ufed to do, and retired. 
Next day flie told me, that fince the operation ihe 
had been able to put off and on her doAths without 
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help, which ihe had not been able to do for a 
twelvemonth before. She was again eledrifed $ and 
bdievu)g (he was then quite well, (he went away : 
but fome weeks after, upon the cokineis of her hand 
beginning to return, flie made me another vifit, was 
again elecflrifed, and was difrniffed a fecond time 
apparently cured. This is about two months ago, 
and I have heai:d nothing of her iince. 

As thefe two laft women are at fuch a diftance, I 
cannot pretend to (end you their own teftimony of 
iAiuar cure. But for the two cafes in the feparate 

peperi as the perfons are inhabitants of this place, I 
Mve taken care that they themieives ihoold fign than, 
along with my father fince you have acquainted me, 
that accounts of this kind fhould have the atteftation 
both of the patients and the minifter of the parifli. 

I fhall only add here, that feveral perfons have 
been relieved of rheumatic pains, by cledrifing the 
parts affedtcd. And a woman was cured of a deaf- 
nefs of fix months {landing, contra^ed, as ihe ima- 
gined, by cold. This woman held the phial in her 
Sandy whtlft another perfoa Aandmg on a<ake of 
lefin gave her the (hock, by putting the end of the 
wire into her ear. This manner of elcdrifing brought 
always on a profiiie fwcat over the head, which we 
encouraged, by wrapping it up in flannel. The firft 
day Hie came here, (he could fcarcc hear what was 
fpoken by thofe about her; but in five days ihe 
ieemed to be perfet^ly cured. 

lam, 

Patrick Biydone. 

Vol. 50, 4U Co^y 
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Co^ ef the feparau Paper before metuionetf. 

Robert Haigs, of Coldmghame, a labouring man 
of about 45-, after having been for ten days ill of 
a regular tertian ague, at my deiire underwent the 
eledrical fiiocks in the common wirf . Afbr having^ 
leceivcd' aboik diiity or ffxtf rcty fevers ooa^ he 
grew pak, tad ftaggering for fcmcal fteps, would 
have fallen down, had he not been fupported. He 
ihen fell into a fweat, which oontioued near half an: 
lioar. I deiired him to come back the next morn-> 
ing, immediately before the fit, which he faid came 
on about ten o'clock. He accordingly canae, and 
told mc he had not the ufual iymptoms preceding 
the fit. He was that day again ftrongly eled:rifed ; 
and has been without any aguiHi fymptom ever 
£nce ; vtz. for the fpace of four montha^ 

The truth of this is attefled by. 

Robert ILuea^ tin firfmcm^JL 

Rob*. Brydome, Minijier of CoU 
dingbam* 

Ann Terry, of Cbl(finghaine» ft youtig^ woman of 
about ao, had a regular tertian (being the firft timet 
fhe ever had the ague) for near a ibrtnight* The fit 
came on early in the morning. She was ele(5trifed 

on her well day in the afternoon ; and the next 
morniogy having had only a flight ^iveribg, fhe. 

wa& 

& 
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was ckdrifed again about ten o'clock, and has 
had no fycDptom of the ague fiacej viz, for three 

months. 

The above k attcfled by 

Ann Torry, the perfon cured, 

Ror/. Brydone, Minifier of 
Coldingbame, 



XCV. Jn Account of the Black Affize ai 
Oxford, from tie Regijier of Merton Col- 
lege in that Umverfny, Communicated hy 
John Ward, LL,D. With Jonu addi- 

. tional Remarks • 

Anno mm D. Bickley Cuftodis, i ^77. 

M May xs, ^ TkdSmo ( I ) primo Julu m veftuiio 
«7S8- Y Dnus cuflos et oQo Senioces dif- 

penfarunt cum Decreto de condone et appiStantia ha^ 
iendiSf dit DmtnicQpqftf^ium Sf^ Petri od vineula\ 
oe vocata ct cooveiuente tnrba, morbus ille, qui ame 
quioque dies quamplurimos infeflarat, difTipatior et 
periculofior fiat. Etenim if, 16, et 17, hujus Julii 
^legrotant plus minus trecenti homines et infra duo- 
4ccim dierum fpatium mortui (unt (ne quid crrem) 
■Centura fcholarcs, praeter cives non paucos. Tem- 
|>us fine dubio calamitoiiillmum et lu<^u plenum. 



(<) Sic jiifqg|Ul.etpoftea]iand find, 

4U 1 Nam 
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Nam quidam le£los diflerentes (2), agitati nefcio quo 
'morbi et doloris furore, fuos cailodes baculis caedunt 
et abigiint i alii per areas et plateas infanientium mor6 
circumcuriant ; alii in prorundam aquariim praeci- 
pites infiliunt j nemo tamen, fummo Deo gratia, de- 
fpcranter pcrit. Franguntur omnium animi. Fu- 
giunt medici, non propter neccflitatem fratrum, fed 
propter fe et ciftas creati. Relinquuntur miferi. Do- 
mini, dottores, ct coHegiorum pracfedi, ad unum 
pene omnes abeunt. CoAos mmcr^tongy o mniu m 
vigilantiilimus, domi apud nos manets' in aegrotis 
omnem curam, laborem, diligentiam impenfus (^) 
collocat; die toto, et node etiam intempefta, eos 
fadulo invifit. Moriuntiir e noftris quinqoe. Omnia 
aula, omne collegium, aut doroi, aut io via ad pa- 
triam, fuos habet mortuos. Mirari qnis pofTet mul- 
titudincm ad medicaflrorum domos cum matulis ci- 
tato curfu properantium. Pharmacopolarum etiam 
confervata fyrupos, olea, aquas dulces, pixides, cu- 
julquc generis confed:iones, breviflimo tempore ex- 
hauiU. Laborant aegroti vehementiflimo turn capitis 
turn ftofflachi dolore 1 Texaotw phrenefi ; privantur 
intelledtu, memoria, vtfu, audittt, et caeteris etiam 
ienfibus. Crefeeate morbo, non capiunt eibot, non 
dormiunt, miniftros aut cuftodes nonjpatiuntur. Sens- 
per, vel in ip(a morte, mirac orum ftrenuitas et cor- 
pons robot } et eo declinante, omnia modis impenfe 
contrariis eveniunt. Nulli complexioni aut confti-- 
tutioni parcitur j chiolericos tamen praceipue hie mor- 
bus moleftos habet ; cujus ut caul'w, fic et curas ig- 
norant medici. Natum luf^^cantur multi, vcl ex 

{2) Sic m regift. (3) Sic in rcgtft» 

foetidai 
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ibetido et peftilenti furum e carccribus prodeuntlnnfi 
acre (quorum duo vel tres funt ante paucos dies in 
vincuUs mortui) vel ex artificiofis diabolicis et plane 
papifticis flatibus e Lovanicnfi barathro excitatis, et 
ad nos fceleftiflime et clam emiflis. Nam illi folum 
et hie et alibi decumbunt aegroti, qui in cadro, ec 
guilda, quam appellant, aula, quinto et fezto hujus 
menfis adfont (4).' Affifiorum judices, dominus 
Robcftus 6eU» capitacis baro fcaccarii etc qualenv 
hadtenus non peperit Angliaj dominus Johannes 
Barrham, dominae reginae icrviens ad leg^m; paplAi- 
cae pravitatia uterque apertiniiiu hoAes et acerrimt 
vindices: vicecomes Oxonienfis comitatis (5), equites 
aurati duo, armigeri ct pacis jufticiarii o<fto, generofi 
plures, horum non pauci famuli, omncs (uno aut 
altero exccptis) de grandi^ ut loquuntur, jure^ ftatim 
poft fere relidtam Oxoniam mortui funt. Et ut quif- 
quc fortifllmus, ita citiflime moritur. Focminae non . 
pctuntur, nec certe pauperes \ neque etiam inficitur 
quifquam, qui aegrotorum necemtatibus fubminl- 
ftrarit, aut eos invuerit. Sed ut fiih morbus hie in- 
iigmter viokntus, ita neque diu duravit. Nam infra 
unius menfis curriculum ad priftinam pene fanitatem 
reftituuntur omnesj ut jam dcnuo mirari poiTis tot 
fcholares, tot etiam elves, urbem et pkteas lintels 
capitibus obambulantcs, ct nomen clemeotifiimi Dei 
.Doflri in omne aevum lufpiccre (6). 

Viceffimo quarto Julii Joannes May, focius et 
artium magiiicr, in coliegiu vitam £nit. Scpeiituc 
in ecckfia. 



(4} Sic iaregift^ tS) Sic in regift. (6) Sic in regift. 

Vicefiima 



ViceOiimo feptimo ejufdem Browne clericus mori* 
pxr in collegio. , 

ViceiTimo o<5tavo ejofdem Gauntc portioniila mo- 
ritur in collegio. 

Viceffimo oono Dnus Lea, deSiw. probatiooarlas 
so Julii, morkvr in coUegio. 

AUUitmal Rmarh^ fy Tha Birch, Zl.ZX 

Secret. R, S. 

CAmdcn, in his Annals of Queen Elizabeth ( i ), 
obferves, that almoft all, except woinen and 
children, who were jpieient at the amzes at Oxford, 
at the tqral of Rowund Jenkes, a Bookieller there, 
for ieditiCMis words, died, to the number of about 
three hundred. Mr. John Stow, in his ChF^nieU of 
Eiigiand (2), enlarges this number, and affiims, that 
there died in Oxford three hundred perfons, and in 
other places two hundred and odd, from the 6th of 
July to the 1 2th of Auguft ; after which died not 
any of that f chief ; for one of them infeSied not an^ 
other : And this hiftorian agrees with Camden, that 
not any one woman or child died thereof. Dr. 
George Ediryg, a phyiician, who pradiled at tliat 
time at Oxford (3), in the ad book of his Hyfmm^ 
mata quadam m alipusi Lihm Pauls Mginetee, feu 



(1) Page 285. edit. Lugd. Batav. 1615. 

(2) Ps^e 681. edit. London, 1631. 

(3} Wood Hift. ct Antiqu. Univexiu. Uxon. lib. L p. 295. a«d 
Attwn* Qs011.vol.LcoL 237, 
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Ohfervationis Medicamentorum^ qua hdc afate in ujii 
Junt^ printed at London in 1588, in 8vo, mentions, 
that on the firft night of the appearance of the dif- 
feaTe aboat fix hundred fell fick of lt$ and that the 
iiext night AD hundred more woe leiaed in the yillagefr 
near Oxford. Lord Bacon, in his Natural Hjftory^ evi- 
dently refers to tliis^ and one or two more inftance» 
of the £une kind, in the fi^lowing pafTage, dntwy 
X. N^, 91 4* •* The moft pernicious infedtion next 
** the plague is the fmcll of the goal, where prifoner^ 
" have been long and clofe and naftily kept ; where- 
of we have had in our time experience twice or 
** thrice, when both the judges, that fat upon the 
goal, and numbers of thofe, that attended the 
bufinefs, or were prcfcnt, fickened upon it, and 
died. Therefore it were good wiildom, that in 
fnch cafes the goal were aired before they be 
brought fbrdi.'' We bate likewife an account in 
Mr. Anthony Wood (4), that at the quartet-ieffioni 
at Cambridge, in Lent in the year 1522, and tibe; 
J 3th of the reign of Henry VIII. the juftice8» gen^ 
tlemen> and bailifis, with moi^ of the perfons pre* 
lent, were feizcd with a difcaie, which proved mor-^ 
tal to a confiderable number of them ; tbofe, who* 
efcaped, having been very dangeroufly fick. With» 
legard to the unhappy inftance of the fame kind of 
contagion, which happened at the feflion in the Old 
Baily in May 1 7 f o, fee Dr. Prin^le's excellent work, 
intined, Objervatiom oh the DiJeaJ'es of tbt Jlmtjl im 
Camp end tn Qarifin (y)^ 

(4) Hift. St Antlfiic Unlvofit. Oaoth-M 6nau. 
Page %^ ftS edif- 
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XCVI. J Defcription of the Plan of Peking, 
the Capital of China ; fent to tie Royal 
Society by Frnter GauUly ^ Societate Jefu, 
Tranjlated from the French. 



Read June i, 
1758. 



I 



King che. The Court. 

N this plan are the inclofures of walls, 
which form as it were three cities. 



Kong tching, 



Hbaag tching. 



The firfl: is the imperial palace, or 
imptrial city. It is called Kimg tching 
or %/€ kin. The numbers 11,17,21, 
34, mark the great gates of this in- 
clofure. 

The feoood indofme is Hoang 
tcbing. The numbers 3, 18, 30, 86, 
mark four great g^tes of this in- 
cloiure. 

The third inclofnrc is King tching^ 
or Royal City. The numbers 255, 
I, 99, 146, 173, 183, 188, 199, 211, 
mark nine gates of this inclofure. 

At the four angles caft and weft of the north and 
fouth walls is a large pavillion in the form of a for- 
trefs. It is a kind of arfenal or magazine of arrows, 
bows, gunsi bucklers, cuiraifes, pikes, fmall can- 
non, &c. 

Obferve the angle made by the inclofure Hoang 
tching on the fouth of the gate N**. 84, to the north 

si 



King KAidg. 



Digitized by Google 




Digitized by Google 



C 70S ] 

of N*'. 7'6o. The inclofurc extends to the caft, then 
jto the fouth, ai)d cootinwes to the eaft> paffing by 

I. is die gregt gsue B/en men* As you eo on to 
the iiQirdi, 143, 214, are three gates of a great 
court with magniicent walls. Thro' the gate 3 you 
jeDter into a court, where is tlie Tay miao N*'. 7. 
There art repofilod the tablets of the anceilors of the 
jr^going emperor, and of the illuflrious fubjedts de- 
ccafed, who have fcrved the dynally. This miao 
or palace is a vaft one, and well kept. At regular 
times the emperor, princes, ^nd^reat men, go thither 
to perform ceremonies. 

N*'. p is the Che tji fan, where are performed, at 
regular times, the ceremonies to the ancients, who 
jiave taught .die Art of agriculture. This palace is a 
^rtry beautifUl one, 4, 5, 6, are the gates of a court^ 
where the reguli and princes go fi-equeutly to rtoemfi 
-the emperor's ocders. There are halls for their re* 
onttioD. The ntand.arins give them tea to drink, 
and mark their names .io a regider. When upon 
the fixed days they cannot attend, they arc re- 
quired to give notice of it. It is in this court, that 
the tributary princes, or their envoys, do homage, 
and receive the prefents of the emperor ^ ]which pre- 
sents arc confidered as rewards. 

J^*^. II is nien, the great gate with a beautiful 
iMvillion of a coniiderable iieight, in which is a large 
bell This gate, wlththo^ marked N**. 12, 13, 
fs€ thofe of the great Qourt^ whence going to the 



* When the emperor goes out or comes into the palace, this 
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north, yon enter into the beautiful and vaft court 
Tay 1.0 twn^ the gates nnd galleries of which, with 
the balconies, make a hnc appearance. In this court, 
on the firft day of the year, and on other fixed days, 
the mandarins, according to their ranks, perform 
the ceremony to the emperor, who is feated on his 
throne in the hall called Tay bo tien. This hall is a 
' vaft and magnificent one. The princes, minifters, 
and great men of the firft order, place themieTvc^ 
there by the' emperor. It is in this hall, that the 
emperor gives audience to foreign princes and their 
ambailadors. You go up to this hall by magnificent 
fteps. 

To the north of Tay ho tien is a large court, whither 

the princes, great men, minifters, and principal man- 
darins, go in turns every day, to receive the emperor's 
orders, or to prefent their petitions. To the north of 
this court arc the apartments of the emperor, the 
cmprefs, the queens, and ladies. The great gate of 
the place, where thefc apartments are, is N®. 23. 
All thefe apartments are in the fpace contained with- 
in the walls, which have this figure | 2 3 [* - 

A 

-At A is a beautiful gate to the fouth. The walls of 
the inclofure of the apartments of the emperor and 
cmprefs arc higher than thofe of the inclofures of the 
queens and ladies. In them are orchards, jets d'eau, 
lowering ihrubs, and a great number of fmall cham- 
bers for the eunuchs. 

To the weft of the court Tay ho tien is the fine 
palace Tji ning kong. The emprefs-mother lives 
there at prefent. Every thing in this palace if beau- 
tiful. There are little gardens vciy neat and well 

. kept. 
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kept. At the eafl: of the Tay ho tien is likewiTc a 
fine palace, where the prince heir, with his court, 
rcfidcd in the time of the emperor Kangbi, It is a 
very beautiful palace, and highly ornamented. 

In the inclolure of Kong tcbing^ or Tfe kin^ there 
•re tribunals, a great number of magazines, manu« 
fedures, the imperial apothecary's' (hop and printing- 
houfe J fchools for the Chincfe and Tartar languages ; 
and feveral temples of idols, one of which, lately 
made for the lamas, coil immenfe fums. 

N°. 26, 28, 29, are the gates of the great inclofure 
called Kin chan. It is properly a beautiful plcafurc- 
houfe, which the prefent emperor has caufeJ to be 
extremely embellilhed. There are in it fine gardens 
with walks of trees, very rich and elegant apartments, 
halls for the muficians and comedians. From the 
mountain «/, the laft emperor of the dyna^ly Ming, 
feeing the city taken by the rebels, hanged himielf 
on the morning of the 15 th of April of the year of 
our Lord 1644. On the day before, the i^th of 
April, the emprefs hanged herfelf in the evening in 
the palace. The mountain in Kin cban was made 
by art a long time ago. 

At the weft of the inclofure Kin chan and T^e kin 
e>bfcrve the great laos. f;^ is the prfa, or white py- 
ramid. This pyramid (lands on a I'mall mountain, 
which makes an ifland. The prefent emperor has 
built there, in the form of an amphitheatre, I do 
not know b.ow many apartments with covered and 
open galleries, well built, and in a good tailc : tiic 
point of view is charming, and the galleries, which 
run over the lake, are extremely beautiful. There 
are two or three temples of idols. 53 is a fine 

4X2 building 
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buiKling with a temple of idols ; anil in it a ftatue 
of Fo of an extraordinary height. It is of copper, 
gilt, and coft great fums. 76 is a very beautiful 
palace called Tng tay^ with fine gardens^ £ne halls, 
and fine walks. 

55 is the palace, in which is placed the tablet of 
the emperor K.ang bt\ grandfather to the preleiit 
emperor, who at regular times goes thitlier, in order 
to honour the memory of that great prince, one of 
the moft illullrious and fortunate fovereigns of the 
empire of China. 

81 Is the houie and church of the French Jefuits. 
The houfe ftands in 3p° 55' of northern latitude, or 
poflibly ibme feconds more, and 114* to the eaft 
of the obfervatory of Paris. This fituation, with 
regard to latitude and longitude, is founded upon a 
coniiderable number of agronomical obfervations. 
By means of a fcale, which may be made, we have 
the diftance between this houfe and the other parts 
of the city, noith and fouth, eaft and weft ; as like- 
wife the latitude and longitude of all the places in 
the city of Peking. 248 is the houfe and church of 
the Portuguefe Jefuits ; 170 the houfe and church of 
the Portuguefe Jefuits * j 131 the houfe and church 
of the Ruffians. A little to the eaft of N<*. 176 is 
a fmali houie and chapel for the Ruffians iettled at 
Peking foir above feventyyears pad. 

31 IS J&ir iSf0»t, theTowerof tfaeDrums 3218 

• In thcfe two houfes are Jefuits of Other nations. They are 
filled portuguefe, becaufe thcfe houfes and churches depend oa 
the RiiiTion of the Jefuits founded by the lung of Portugal. 

t Thoe am beiten there the five watoha «fChta^ The 
ibond it beaid ihio' the whole ci^« 
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Tck0t^ kou, the Tower of the fidl i in which ii a 
voy large bell f. 

179 was formerly the palace of the fourth fon of 
the emperor Kang hi after the deat'i of Kang hi. 
This prince reigned under the name of Tong tcbing. 
His fon the prefent emperor caufcd this palace to be 
demoliflicd, and to be rebuilt with an extraordinary 
magnificence. In tlie hall is the tablet of Tojig 
tcbing ; and there are in this palace grand apartments 
for tbe emperor, when he goes thither to honour the 
memory of his father. The emperor has ereded 
liere a temple of idols for the lama of Thibet j and 
there are apartments for abo?e three hundred lama's. 
Thefe have Chinefe and Tartar difiriples to the num- 
ber of two hundred. Here are taught, in the Thi- 
betan langin^ called here Jan gout, the fciences, 
arts, mathematics, phyfic, fpirituality, and the pagan 
religion. In tliis beautiful inclofure there are flatu- 
aries and painters. This building is not at all infe- 
rior in beauty and magnificence to thofe of the palace 
of Peking, or to thofe, which the prefent emperor is 
going on to eredl in his pleafure-houfes. 

ibo Koue be kien is the imperial college. The 
ereat hall, where Confucius is honoured, is a very 
beaudfbl one* There arelikewlie halls fer honouring 
the diictples of this philofopher and ieveral eminent 
Chinde learned men, who have ^owed his doc- 
trine with fucoefs. The emperor goes thidier ibme« 
times to perform the ceremcmy to Confucius as ma- 
iler and inftnidor to the empire. The avenues. 



% Tuig k, emperor of die laft dynafiy Mii^t built tfaefe twm 
towen. 

courts. 
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courts, and apartments^ of Koui be kien have a moil 
majeftic appearance. 

70 the Imallcr obfcrvatory. 

108 the imperial obfcrvatory, built by Kia bing^ 
emperor of the laft dynafty Ming, 

136 the tribunal of mathematics, Km tien kien, 

137 the tribunal of mandarins, Ly pou, 

1 39 the tribunal of rites and ceremonies Ly pou, 
] J3 Ping pou^ die tribunal of war. 

134. Kong poUy the tribunal for public works. 

140 Heu pou^ the tribunal for the finances. 
1 4.2 the tribunal of princes, Xfmg gin fm, 

1 68 Hitjg pou^ the tribunal for criminal caufes. 

I 44 Li fan yuetiy the tribunal for foreign nations, 
Thibetans, Elcuthians, Rullians, and indeed for all 
foreigners, who come by the way of Tartary from 
the weft 

369 Tcu tcha sucji^ the tribunal of the ccnfors of 
the empire. It has under it tlie proDoJis aad mare* 
cbaujjif', 

233 the tribunal of Kie&u men ti tou, or governor 
of the nine gates* that is, the governor of the city. 

.iHf the tribunal of the judge of tlie city. This - 
judge is here called Fou yu. He has under him two 
judges named 7'cbi by en. One of thefe is the judge 
of the diftrid: called Oi/ar7:r pjf^r hicn 193. The 
other is called the diftrid of Tay tfing hicn 182. Thefe 
difti icls are within the city and without it. What i& 
called at Peking tou )n is called elfe where tcbifou,. 



, • The tribunals of the minifters and grand maflers of the env- 
peror's houfe are In the iodofare 7/> tin, 
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*' iiS is the tribunal of Han lin, or tlie chofen 
dodtors of the empire. This tribunal, called Han 
lin yuen, is a very confiderable one : it has the care' 
of the regiilers for the Chinefe hiftory. All the 
learned men of the empire, and the colleges and 
ichools, depend upon this tribunal. Here are chofen 
the judges and examiners of the compoHtlons for the 
degrees of the learned men ; as likcwife thofe, who 
are mod capable of writing verfes and pieces of elo- 
quence for the ufe of the palace and emperor. 

107 Ko?7g yu(n is the inclofure, where the coni- 
pofitions are drawn up for the examination of the 
learned men. Here are a great number of little 
chambers or cells for the compokr?, and fine apart- 
ments for the mandarins appointed to prcferve good 
order, and to prevent thole, who compofc, from 
making ufe of the compofitions of others. 

273 Tcboua hu ting is a pavillion, in which is a 
drum. Mandarins and foldiers keep guard here day 
and night. In ancient times, when any perfon had 
not juftice done him, and thought himfelf oppre^d, 
he went and beat this drum; at the found of which 
the mandarins ran, and were obliged to carry the 
complaint of the party opprefTcd to the great men or 
miniHers. Upon which information was taken of 
the fad:, and juliicc done. At prefent the ufe of 
this drum is a boll (lied ; but it has been thought pro- 
per to preferve this audent monument of the Chinefe 
government. 

217 7i ouang miao is a palace, wherein are the 
tablets of a great number of the ancient emperors of 
China. At the time of the equinoxes the emperor 
goes thither to perform the ceremonies to thefe de« 
8 ceaied 



ceafed emperors. See the aotes en the Ti fiuang 
miao, p. 723. 

92, aiM the contiiittatioii of the buildings to the 
iiortfay ooocain the iiii|g;pUBiiie8 of gunpowoer, falt- 
|)etre» tnd nitre. Li the eky are many other maga- 
zines. I do not name them here. They have thek 
nunibcTs. Theie magazines are of cIoth» matSj ikia«y 
oil, wine, vinegar, wood, coal, poroehin, tes^ vuvi^k^ 

The city is divided Into eight quarters for the 
bannicres of tlie Tartars Mantcheou^ the Tartars 
Mongou^ and the Chinefe called Han kun, who fol- 
low the Tartars Mantcheou, and fubmitted to them • 
when they entered China. Since that time the Chi- 
neie Han kun are become numerous and powerful. 
Theie eight banaaeries are divided by this jneans as 
it were into twenty-fimr 1 viz. eight of Mantcbeouj 
eight of Mmgmt^ and cin^t of Han km. Each ban- 
oiery has its officers, magazines, and arfenal. The(e 
(are pretty fpacsious tndouires, each of which has k 
number. 

5^ is an iadofioe, in in4uch are kept ^gers % and 
440 an inclofurc, wherein arc elephants. 

65 I'jan yuen is an inclofure for lilk-worms. 

147, 150, If I, are public granaries, very well 
built. Without the gates 146, 173, are many of 
thcle public granaries j as alfo in the environs of the 
city to the north, fouth, eaft, and weft. The largeft 
and moft magnificent are in the city of Tong tcbeou^ 
ixm French Leagues to the eaft of Peking. 

37> 38, 4J> 52, i4, i9. 60, 66, 80, 83, 84, 8f, 
93» ii7> ^5*> ^54» 160, jdf, 178, 
loj, a 10, aif, 218, iif, 230, 350, s^i, 

2tty 
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•4<Ji, Aefe numbers mark temples of idols. Sotiie 
jof thcfe numbers mark halls for honouring of illuf- 
trious deceafed perfons j but of thefe there are only 
a few. There are feveral fmall miao^ which are not 
numbered. In the Chinefe city, in the fuburbs, are 
jnany lenoples cf idols $ and ione even in ifae enn 
ftrar's odaoe. And alflwft jU (the palaces of the 
^itnoBS lunne idol tenytei* 

33» 3i» 61, 6a, d4, ^7. ^S, yi, lop, latf, 
«33» *54. 135. I3^»*3r» *40, 14i>^4ft> 
444, 180, rSi, 1S5, x^s, sio,^ii, Mat 

«5a, ^54, a55> ^^iPt »0t a^7, a<^^^» a'^P* ^^r^i 
271, 25)7, thefe numbers mark the tribunals, as 
vwell thofe, which I have already mentioned, as many 
other fubaltern ones, which^depcod. an thorn. Thcce 
as one for the phydcians. 

loi, 119, 121, 104, 125, 125), 148, i45>, ijj, 
161, i6a, \66, 172, 174, 175, 176^ 15)2, 15)4, 15)5, 
•ao2, 208, 2op, 216, 220, 221, 214, 232, 237, 238, 
^30, 241, 244, 247, 245), 262, 263, 264, mark the 
pfluoet of the piinoexif olie Uood, who aredhridcd 
joco ^evrad dafles Tfingmaag^ re^ joC the firft or- 
der} Kimcuang, r eguli a£i&. Caoaod mdatt PtjfJi^ 
rtgMlidi^iSliM^fiiokii Fjtf tje^ repdia£ tfae foorth 
order ; Kong^ or counts, di?klal iiiti fiuther into 
other claflcs j and ^T/Uatg kun, or fBontk of oimiei, 
divided liJcewiie into other chilfiis. 

Some years ago 'die emperor caused to be toeafured 
the circumference of the walls of King tching^ o(f 
Jdmng tching^ and of He kin^ ^c. as likewife the 
breadth of the jftreets, the Ipace filled by the mifio^ 
our three churches, that of the RufHans, palaces, 
C^r. The Chineie city was not meafured. A draw*> 

V o L. 50. 4 Y ing 
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ing of all this was made at large, and then rc^ 
duced to a fmaller fcale, as it appears here. I 
will not undertake for the pcrfed: exaftnefs of it, 
either in the mealures or the redudion. All this is 
by a Chinefc hand. The foot made uic of in this 
menftiration is to that of France as looo to 1016. 
1800 of theie feet make a ^ *. Bv the fcale to be 
ieen in the fmall plan, and from me dimenfiona of 
the fouth and eaft walls of King tcbit^^ may be de- 
duced all the dimenfioDs. The circumference of 
the walls of the Chinefe city has been formerly mea^ 
fured, and well, by feveral meafures ; and the rcfuk 
of them may be feen here by the fcale. 

The fouth wall of King tching is from eaft to 
weft eleven /v and near a third. The eaft wall from 
north to fouth is nine ly and fome paces. So that 
the city is not fquare, as feveral perfons have written. 

The perfons employed by the emperor to meafurc 
did not think of meafuring the fpace, which con- 
tains the houfe and church of the congregation dt 
propaganda Jide, Thk bottle and dmrch are fituated 
to-the fouth between number 207 and a fmall bridge 
to the weft of number 101. 

In the accounts fufficient mention has been made' 
of the walls and gates of the atf of Kii^ Ubingi 
for which leafoo it is not oeceiury for me to &y 
any thing concerning it» 

In the year of our Lord 1267, the Tartar em- 
peror Kauolay. ban (in Chincic Tuen cbi tjou) built 

«— — — ^ I ■ I — — — — — — — — — ». 

* The feet aie different in China \ but 1800 feet always make 
-a ly. AcGwding to 4m mcaliiie of the Hoot the if wiU be ^lam 
or leis. ... 
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the city called Ta ton. It is the principal part of 
the prefent city of King tch'tng. It contained the 
Kin chun, a palace Tng tay^ Hoang tching^ TJe 
kifiy 6cc. the walls of the city, an obfervatory, the 
towers of the Drum and the Bell. Tbng by em- 
peror of the laft dynafty T^ay ming^ made great altera- 
tions in the city built by Tuen chi tjbu, 
' In the year 1406 the emperor Thng lo undertook 
to build monger and higher walls, and more magpi- 
fioent gates, to the city $ to rebuild the Hom^ tcbitigt 
the emperor and eaoprefs's proper habitation, and 
the ievml parts of Tfe kin, the courts, hall of the 
throne or of Tay bo tien, the Kou leou, the I'cbofq^ 
lew. He undertook alio to build the Sien nong 
tan and Tien tan^ which are now in the Chinefe city. 
On account of the wars with the Tartars, the works 
undertaken by Tong lo were not finifhed till the year 
of our Lord 142 i. Since that time, in the Kin tcbin 
fome alterations have been made in the palace, and 
a good number of new miao and palaces have been 
built. The emperor Kia tfipg built the Chinefe city 
in the year of Clirift 1 f 44. 

The gates and walls of the Chinefe city are -not 
all equal in beau^ to thole in the city King tcbing. 
The ftreets are' neither fo broad, nor fo well kept in 
repair. More than a third of the fpace of the Chinefe 
city is not inhabited. It confids only of fields and 
g^dens. The fpaces occupied by the Sien nong tan 
and the Tien tan are vaft j and between thefe two 
there is a very broad road. In this Chinefe city are 
fome mofqucs for the Mahometans. The inhibited 
part of this city is much more fo tlian the city King 
'tcbing and Hoang tcbing. In the Chinefe city arc 
?aft inns for thofc, who come out of tlie fouthern 

4 Y 2 provinces 



[716} 

provinces to Peking. Here are likewife a curloiut 
manufadlure of lieott ly or Chinele glafs, rich mer- 
chants of women's ornaments, of gold, of the plant 
gift chen^ fo much eftecmed and To dear here, of 
varnirtied furniture, tea, IhifFs of value, &c. The 
bookftUers /hope are alfo in this city. It is to be 
remarked, that the watts of die Cmneft dQr and 
King tcbing do not nm dire^ly north and (biini and 
eaft and iveft, but didine towink the noith«weft 
a* 30', and as much fimtb-caft. It is probabk^ 
that the architects employed in direfling toe biiild** 
bg of thefe walls made lue of a oompafi % and that 
the declinatiation of tha neadla wis then what is 
mentioned above. 

What I have faid of the walls of the city is like* 
wife to be iaid of the walls of Hoai^ tebij^ and of 
r/e king. 

At the titiie of building the city King tching, and 
the Chinefe city, the Chincfe aftronomers very well 
underfVood, that the north and fouth of the compafs 
ym not the north and fouth of the hcafcos at Peking 
they knew, that Uie needle declined to the norths 
lireft and fouth-eaft 1 bttt that diis dedinatioa waa 
not confideiabls* 

Without the gates of the Chinefe city, and of 
King ttbingy I mark the fubnrbs ; which are very 
liill of people and merchants, and like fo many cities* 
In moft of thefe fttburbs there ate 6ne teanples of 
•idols. 

The Sien neng tan in the Chinefe city is almoft 
fix ly in circuit. Thcfc three words %oify> The hill 
of the ancient hufbandmen. 

The emperor goes thither every year in the iix-ing 

to 
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to till the ground, and facrihces on that hill to hea- 
ven. The emperor's apartments there have nothing 
magnificent in them j but the ceremony of plough- 
ing is a folemn and curioui. one, and deferves a par- 
ticular cidkription. The emperor tills under a fmall, 
covLiirkg of mat. Wheo he has ploughed about half, 
an houT) be afbcfids a laig^ akxivcy from whence h^' 
ices the princes, great men, and mandarins, plough, 
in the ndds, which are not co?ered with mats^ 
While the emperor is ploughing, a good number of! 
peaTants fing ancient fongs on the importance of 
ploughing. The emperor, princes, and great men, 
are drefled in the habit of ploagh<rmen» and their 
ioftruments of hufhandry arc very neat, and kept ia 
a magazine. There arc granaries for the grain pro- 
duced by this tillage ; and it is carefully remarked, 
that the grain from the emperor's tillage is much 
better than that from the labour of others. From 
this grain arc made feveral cakes for the various fa- 
crifices to Heaven or Cban^ ti. The emperor pre- 
pares himfelf for this ceiemony by failing, prayers 
to heaven, and a kind of retneat: and die ioteotioii 
of it is to keep up a memorial of thole time^ in 
irhich the princes themfelves tilled the ground. Thit 
ceremony is of the higheft antiquity in China. 

Over againft the Sien nong tan is the Tien tan, or 
HiU of itkaven, near teafy 'm circuit. Every thing 
here is magnificent. The emperor goes thither every 
year at the winter folftice to facriflce to heaven. He 
prepares himfelf three days for this cciemony by 
fafting, in a palace of Tiea tan, called the palace of 
falling. The hill, on which the emperor facrihces, 
is munificently adproed. At the four avenues are 

beautiful 
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beautiful triumDhal arches of fine marble; and the 
hill is afcendcd by elegant fteps. In this ceremony 
are introtluced many ufages contrary to the ancient 
Chinefe dod:rinc concerning the facrihce to heaven. 
On the day of the winter folftice arc added the ho- 
nours paid to the five planets, that is, to dieir fpirit. 
Thefe ceremonies added to the facrifice to heaven are 
not very ancient. There are likewife honours to the 
firft founders of the reigning dynafty. At ieveral 
other times the e m p er or goes to i'ien tan to perform 
a facrifice to heaven, and to honour his deceaied an- 
ceftors. 

To the north of the Hill of Heaven is a large and 
high terrace, on which is a moft magnificent hall in 
honour of Chang tiy or the fovereign Lord, and of 
his anccftors. On the frontifpiece of this hall the 
prefent Tartar emperors have caufed an infcriptioni 
to be placed to cat han^ or the Lord of heaven. 
To this Tartar infcription anfwers the Chinefe cha- 
rader Kien-^ which has the fiune meaning as the 
charader Timt, heaven ; and it fignifies the Chang 
tif who is intended to. be honoured in this hall. The 
tablet for the Cba/ig /f is in a place, which ihewSi 
that the honour paid to Cbattg ti is of adifierent kind 
firom the honour paid to anceflors. 

Without the eaftern gate of King tcbit^^ N®. 145"^ 
is Ge tan, or Hill of the Sun. At the vernal equi- 
nox the emperor fends hither a prince or great man 
to honour the fun, that is, the fpirit of the fun. This 
inclofure, tho' elegant enough, has nothing very re- 
markable ; nor is the ceremony very ancient. 

Without the north gate of King tching, at N**. 
183, is 'T; tan, or the Hill of the Earth. At the 

fummer 



[ 7«9 ] 

fummer folftice the emperor goes thither to facriiicc 
to the earth on the hiil. Many of the learned men 
at prefent diftinguiHi this facrifice in the Tt tan from 
the facrifice in the Tien tan. But, according to the 
dcx^ine of Confucius^ the facrifice to the earth hiis 
the iame otjed as the Acrifice to heaven. In both 
the fuprane Lord Cbang ti is to be honoured. I do 
not know, whether the emperor adheres to the pure 
doctrine of Cdnfucius, and whether he does not pre- ' 
tend to honour the earth, or fpirit of the cartli, by 
performing a facrifice, which originally had for its 
obiedt the Chang ti, as we are aflurcd by Confucius. 
Tne inclofure of Ti tan is a onej but is not at 
all equal in beauty to the Titu ian. 

Witliout the weliern gate of King tching^ N**. 
an, is 71ie ta?iy the Hill of the Aloon. At the 
autumnal equinox the emperor fends thither a prince 
or great man to honour the moon, or fpirit of the 
moon. This ceremony is not very ancient. This 
inclofure is a neat one, and pretty large. 

Between the two north gates of King tcbing^ N''. 
185 and 188, is a yaft efplanade for the exerofe of 
the troops both horfe and foot. 
. To the north of this efplanade are two beautiful 
temples of idols for the lamas. Theie two mona£> 
teries are very elegant. The emperor and the Tartars 
Mon gou lay out great fums on thefe two monaficries 
and the two temples of the lamas. 

In the year 1 1 1 1 before Chrift, Ou ouang^ founder 
of the dynafty Tcheou^ nominated his brother Tcbao 
kong prince of Ten, Ten is the ancient name of a 
pretty cxtenfive country, in which Peking ftands. 
This prince of T^n built a city there, a league and 

half 
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half fouth-wcft of the city Kin^ tcUvg. This city 
was called Ten king^ or the court of Ten. It became 
afterwards confiderabk ; and the prince of Ten very 
vowcrfui in the country of PnumM nd £m0 iong, 
Jo the ycM* 2»z before Chriiil: liie Mponr ^fin 
iuMg ddboyoddie poomr <if die priiioet «f Stim^ the 
.drfecndnntt «f ^S^pitft and GOuaii iMr •doni- 
nicmt. The founder of &e dynafty Hon delboyed 
•die |»owcr of the family erf TjSn £hi hoang. In the 
time of the dynafty Tjn, before the CkrUtian «an^ 
4nd of the dynaily Han^ the ci^ of Tien was an ia>> 
porta nt p;ovcrnment, on account of the neighbourhood 
of die 1 artars. Some time after the dynafty Han 
feveral Tartar princes Sien pi made themfelves maftcrs 
of the country of Ten. During the dynafty of T^ang 
the city of was ftill a confiderable one. After the 
deftrudion of tlwt dynafty the Tartars Ki made 
dKmfdvcs inaAers of T^utary* and die provinces of 
CUnfyy P4UkeHt and Xaoo Migf. Their power wit 
formidable to the <3uoeie. Their co«rt was in dK 
city of whichdiejrialorBed and tnlarged. Theft 
Taitns had, like the Chiaefe emperors, tribmudt; 
one for the mathematics, and another for hiftorv ^* 
Th^had likewife fomc illuftrious prinocs, and 4^ 
•foinc corre^ndence with the C^iiphs. 

The Tartars Nuntcbe deftroyed the po^ver of 
Leao, Their court was alfo at 7^en j and they made 
it as magnificent and large a city as Peking is now. 
The Mogol Tartars deftroyed tiie empire of the 



* This power is caUed m China the dynafiy Leat, 
f Thrre is extant, in the Chinefe and Ticttf Mmtebtm 
€6, fn hiftory of the dyiiafty t)f Jd tm. 
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Nuntche or Kin, Their court was at firft at Ten ; 
but the Tartar Mogol emperor Koublay demoliflied 
that city, and built what is now called King tcbing : 
at leaft King tching is a good part of the city built 
by Koublay^ which was fomc ly larger. The em- 
peror's palace was likewife larger. 
' This aaj Kitnfcbifw is diat, which Marco Paulo 
calls CamMt^ Car is mff, whidi fignifies a king-, v 
«Dd iak is a corruption of an old Mogol word ^fga, 
or baiabj which fignifies a city : whence is formed 
the word baigafan in Mogol or Mongou, which fig- 
tiifies city. Kban balu^ or khan baku^ fignifies the 
royal city. King tching^ in the time of Marco Paulo, 
was the capital of the empire of China. The Per- 
fians and Arabians, from the Mongou word kbnn 
balou^ or khan balgajunt or kban balga^ formed the 
word kban balik or kban balek^ which fignifies alfo 
the royal city. This name was given by the eafi:ern 
people to the city of Caifongfou, the capital of Honan, 
and to that of Nonkif^^ £e capital of Kiangnan^ at 
die dme when thefe cities were the court of princes. 
Uns name was aUb given to the cities of Tartar^, 
when fome powerful princes kept fometimes their 
^Coart there. What I nave remarked concerning the 
words kban balik , kban balek^ khan balga, Sec. is to 
be applied to the words ordo balik, ordou balik. Ordo^ 
tyr Ordou^ OTorfo, fignifies royal, imperial, in the Mo- 
gol or Mongou language. So ordou balik fignifies a 
court, a royal city j and thefe words are in hO: tlic 
names of fome old cities, where the Mogol or Mon- 
gou kings kept their courts. 
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Remarks en N^. 5, Fan king tcbang j which, » 
the place where, die foreign daflicsl books are- 
kept. 

Tcbang fignifies magazine, or large place, where 
any thing is contained. Fan fignifies ftrangCT or fo- 
reigner j and king lignihes a claffical book. 

Tlie ]c\ws of CaifongfoUy the capital of Honan, 
fiift told the Jefuit miffionaries, that they conceived, 
that the Hebrew Bible was prefcrved at Peking ia 
the place called Fan king tcbang, Thefe firft miffio- 
naries oegle(^ed to make a fearch for it at Peking, 
or did not think of it. But it did not eicape the at-, 
tention of Father Bouvet, a French Jefuit, who went 
to Pan kii^ tcbang. The antient place, where the 
foreign books were kept, had been deftroyed ; and 
thoie books removed Into a nei^bouring miao^ where, 
there were bonzes. Father Bouvet went to this miao 
with two other French Jefuits ; but they found only 
the Koran, fragments of the claffical books of the 
Indians, and the claffical books of the lamas ; the 
whole in bad condition. Father Bouvet thought, 
that he faw in an old coffer Chaldee, Syriac, and 
Hebrew charadters. The bonze would not lliew the 
place, where Father Bouvet thought that he bad 
Men thofe charaders, which« on leturnins to the 
miao^ were not found. The emperor had ordered, 
the bonzes to (hew every thing to Father Bouvet. 
Ali the claiScal books were afterwards removed to 
the palace ; the miao was demoli(hed ; and there 
remained nothing but the name of Fan king tcbang^ 
When I pafled thro' Caifwgfw^ the Jews, in the 

prefeace. 
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pre(ence of Father Go-zani, who fervcd mc as inter- 
preter, aflured me, that I fhould find the Bible in 
the Fan king tchang. Thcfc Jews had not been at 
Peking. What they faid was in confequence of what 
they had been told by old Jews, who were dcceafed. 
When I arrived at Peking, I made inquiries myfclf, 
and caufcd inquiries to be made by others j but I 
could not find the Bible. It is not yet an hundred 
years fince there were at Peking Tome Jewi(h fami- 
lies; which afterwards turned Nfahometans. - A 
Mahometan, who was a man of parts, aflored me 
feveral times, that the Bible was in the pofleffioD of 
the Mahometans here, whofe anceftors were Jews, 
But when, in confequence of what he faid, inquiries 
were made, nothing was found. This Mahometan 
informed me likewife, that he had made inquiries ; 
but if he had done fo, his refcarches proved uofuc- 
cefsful. 

Remarks on (be Ti ouang miao, N^. 2 17. 

I. The emperors, whofe memory is honoured 

there, are 

The emperors Tou biy Cbtn Nong^ Hoang ft. 
The emperors Cbao bao, Tcboue/t hiu, Ty co^ JTao, 
Chun. 

The emperor 71/, the founder of the dynafty Hta^ 
and thirteen other emperors of that dynafty. 

The emperor Tcbing tang, the founder of the dy- 
naffy Ckang, and twen^-five emperors of that dy- 
nafty. 

The emperor Ou wang, the founder of the dy- 
nafly Tcifeii, and thirty-one emperors of that dy- 
nafty* 

4Z 2 The 
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Tlie founder of the dynafty Han, and twenty 
emperors of that dynafty, who arc called weflern 
Han, eaftern Harty and later Han. 

The founder of the dynafly Tang^ and fourteen 
emperors of that dynafty. 

The fbooder of the ifyntfty Smig^ and thirteen 
cmperert of that dynady which k called the norths 
era Smig and Uie iouthern Song. 

Gen tcbis khan, or Temoug in, the founder of the 
dynafty Tttttt, is the dynafty of the Mongol or Mor 
gol Tartars. Befides the founder of this dynafty, 
there arc ten other emperors of this dynafty, whofc 
memory is honoured in the oua?ig miao. The 
four firft emperors of this dynafty, viz. Gen tcbis 
kbany Ogo tay^ Kouey yevou^ and Meng ko^ reigned 
in the northern provinces, and had not conquered all 
China. The emperor C^bilayy or Koublay, in Chine^ 
Tuen chitfou^ completed the conqueft of China. 

The founder of the dynafty Ming, and the elevea 
enmroca of diii dynafty. 

The emperor Ogo tay^ 4w iecood of the djnailjr 
2iM9f, completed aie deftvuAion of the dyimuy pf 
the eaftern Tartars, called Kin^ It reigned to the 
i|orth as long as the dynafty Bong reigned to fhe^ 
fouth. In the 7/ ouang miao is honoured the me«- 
mory of the founder of this djmafty Kiny and fow 
-other emperors of it. 

The founder of the Tartar dynafty Kin deftroyed 
the dynafty of the Tartars Ki tan, called Leac, which, 
conquered a great part of North China and Tartary. 

In the T/ ouang miao is honoured the memory of 
this Tartar dynafty Leao, and five other emperors of 
the Tartars Ki tan^ wh^ oountry was in that of 
' Parin ia Tartary, amoi|g,the Mbogoi»er Mogol^.^ 

7 Cmimm^ 
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Coatiimatiott of the Remarks on the Ti ouang miao^ 

3. In the palace of Peking, and dfewhere, thcio 
are great haUs, in which honoura are raid to ^ 
memory of the dcceaied wperort of die reisning 
dynaily of the iUknffiirMr. The firft and feoood eofr- 
peror reigned in Eaft Tartary* The emperor Chtn 
tcbi began to reign in China* If we reckon the pre- 
fent emperor in the number, there are fix emperors 
Mantcbeou, Father Couplet, and others, are mif- 
taken in reckoning one more. This error was oc- 
cafioned by the years of the reign of Tay bong, the 
fecond emperor, having had two names. Father 
Couplet, and others, took the two names of tlie 
years of the reign for the name or title of the twq 
emperors. 

3. In the Ti outftig miao is honoured the memory 
of fome illqftriotis perfons in the difeent dynaflies. 
The fame is done in the haQ, where honour is paid 
to die memory of the deceafed empcrora Mmtcbem :■ 
and theseare there tableta fix fi> many iUnftrious per-» 
fiMis among thoie emperors^ 

4t In the Ti ouang miao are placed none of the 
emperors of the dynafty Htn before Chrifl, nor any 
of thofe between the dynafties Tang and Han^ nor 
of thofe of the five fmall dynafties after that of 
Tang, Befides, in each dynaily there are lame em- 
perors, whofe tablets are not placed in the Ti cuang 
miao. The reigning dynafty has not thought it a 
duty to pay honours to thofe emperors, but con- 
iidered them as unworthy the pompous title of Tin 
tfe^ or Som of Beaven^ 
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f. The Tartars St en pu who came from the con- 
fines of Leao tong and Mongol or Mogol Tartary, 
had herds named To pa. One of thcfe hords made 
thcnifclvcs mafters of Tartary Leao tong^ and of fe- 
vcral northern provinces of China. This Tartar 
power has the Ghinefe name of Ouey. It has pro- 
duced fcveral great princes. The year of Chrift 386 
is reckoned the firft of that dynafty *, which vcigned 
above 180 years. I do not know why the reigning 
dynafty has not placed the name 01 any of thefe 
emperors in the 9f wang mtao» 

6. If we fuppofcy fiHI, that all the books of the 
hiftory of China {hould be lod, or the contents 
them (hould not be known in Europe 1 and feoondly^ 
that the catalc^e of the emperors, who are men- 
tioned in the TV ouang mtaOy fhould fall into the 
hands of fome European critics ; it is probable, that 
fuch a catalogue would occafion many falle reafon- 
ings with relation -to the fucceffion of the emperors, 
who have reigned in Chba. 



* Of wbicb dynafty there is extant a vciy cunow hiSmy, 
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XCVII. An Attempt to improve the Marnier 
of working the V mtilators by the Help of 
the Fire-Engine, In a Letter to Tho, 
Biich, D. D, Secret, R, S» from Keane 
Fitz-Gcrald, Efq\ F.R.S. 

SIR, 

i«id Jut 9, H E imrend and ingenious Dr. 

Hales, from whom mankind has 
received fuch benefit by hn uieful application of 
ventilators, being inclined to extend its ufe to thofe, 
who work in mines at great depths under ground^ 
where the lives of many are loft by damps and noxi« 
ous vapours, occafioned by the want Of a free cir- 
culation of air ; and finding by experience, that ven- 
tilators worked by wind do not operate above one- 
third part of the year, and in calm hot weather, 
when moft wanted, do not ojxrate at all ; did me 
the honour of applying to me for afliftance in con- 
triving a machine to work the ventilator, by the help 
of the fire-engine, which is now generally ufed in all 
mines for drawing off the water ; and which I have 
accor^ngly attempted, and hope it will anfwer tfae> 
purpofe. 

As the lever of the fire-engine works up and dowa 
alternately, and performs at a common medium about 
a dozen mokes in a minute, it was neceifary to con- 
trive fome way to make the beam, tho' moving al- 
ternately, to turn a wheel conftantly round one wfl;y, 
and alfo to increafe the number of ftrc^es to fifty or 
fixty in ft minute. 
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The model of a machine for this purpofc is com- 
pofcd of four wheels of different fizcs, two clicks, 
three pinions, and a fly ; which is put into motion 
by tlic part of a whed fixed to the arch of the lever 
of tJie fire-engine. 

The wheel, which is turned by the lever, or rather 
moved up and down by it, b kx»b Gfl its arixn- ; and 
likewife one of the rodiecs, and the wheel next to it. 
The outfide rochet and ootfide wheel are fixed on 
the arbor. 

There are two piiuon- wheels fixed on the arbor; 
one on each iide, near the edge -of the wheel moved 
by the lever, which turns them. 

There arc alfo two clicks ; one fixed to the great 
wheel, the other to the frame. Thefe exduiive of 
the wheel that moves the fly. 

The effect is. When the lever moves the wheel 
downwards, its click forces the rochet fixed on the 
arbor to move along with it, and the otJier wheels 
the fame way. When it moves upwards, the click 
fixed on the h$m» fbpa the larger rochet, and the 
wheel next to it, which are puuMd together. This 
whoA heing ftopped, and tne great wheel carried 
upwards hy the lever, the pinion towards the edge 
of the great wheel is forced round it, and moves 
the pinion on the other fide the great wheel which 
pinion ooves the wheel fixed on the arbor, the con- 
trary way to the great wheel, which is carried up- 
wards by the lever. By which means, the arbor \g 
conftantly turned the fame way, when the lever of the 
fire-engine is moved either upwards, or downwards. 

Upon the arbor there is alfo another great wheel 
iixed, which turns a pinion : on the arbor of which 
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pinion is a crank to move the ventilator, and alfo a 

fly fixed to the end, to help the motion of the crank, 
which in the model is turned three times for each 
flroke of the lever, and may be increafed or dimi- 
nifhed, according to the number of teeth in the 
pinion. 

The number of teeth in the great wheel moved 
by the lever is iixty-fix but need not liaVe tcetfai 
above half way round. 

The nvhed fixejl to the rodiec has' thirty- t^jim 
teeth, , and Its pinion elevjen. ' ' \ 

The wheel' fixed on the arbor, on the dutfide; hai 
twenty- four teeth, and its pinion Hxteen. ' . ' 

Thie wheel, which turns the fly, has ninety teeth, 
and the pinion tum'd by this wheel ten. 

The greater the ntimber.of teeth in the toichets. 
the better. ' ^ ' 'T 

This machine may alfo be applied to other ufeful 
purpofes at mines j and it may be eafily made to 
turn a mill to grind corn ; or to turn a wheel to raife 
coals, or whatever elfe is wanted to be raifed from 
the mines. As I have not met with any thing of 
the kind defcribed, I take the liberty of defiring you 
to lay it he^ the' Society ; and I hope it may btt 
imadeibme way ufefiil to the public. ^ 

• • • 

J am, Sir, . . 

• Tour moil obedient humble Servant, 

jS^Jdl^*!^. ... Kca. Fitz-Gerald. ; 
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Mxfktuuim ^ tU thru T^iiku 

Thff wiieel A (7^. wbkh is turned hj tjhe 
lever B (TSi?. jj.), or rather moved up and- down., 
by it» U looie on its asbor* aod .likewiie one of die 
rochets C <7tf5. ^6X and the wlwel next to it D. 
The outfide rochet E, and outfidc vvheel 4U3e fixed 
pn the aite* 

There m two' pinion- wheels Q and H fixed on 
one arbor i one on each Tide, near the edge of the 
wheel A, moved by the lever. 

, There are alfo two clicks a and 6 ; one a fixed to 
the great wheel A, the other h fixed to the frame. 
Thflfe exclufive of the wheel I, that moves the pinion 
f , on the ar1)or of which, the crank ^, and fly i, 
(Ta^, 27.) are fixed. 

The eife^ is, when the lever B moves die wheel 
% downwards i Its click a, forces the rochet faei 
DO tilt arbor X9 tp move along with it, and the other 
vwlieds ihc fame: Vjr^.., When it moves upvmds, the 
i;|ick'i^- fixed to thelram^ ftcfpa the laiger nockerCj 
iipd.ih^ wheel D next to it, whith are pinned toge- 
"^r } and ta the wheel A is carried upwards by the 
lever, the pinion G towards the edge of it, is forced 
round the wheel D, and moves the pinion H, on the 
other fide the great wheel A, which moves the wheel 
F fixed on the arbor K, the contrary ^ay to the wheel 
A. By which means, the arbor K is conftantly turned 
the fame way, when the lever of the fire-engine moves 
either upwards, or downwards. 

The pinion G, by being made proportionally 
.fmallg- than the pinicci H> keeps the arbor K in the 
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upwards, as downwards. - ' ' 

The gUBflt wheel I, fixed oo the arbor K, turn» 
the pinion on the arbor of which the crank ^ (to 
moFc the ventilator), and the fly e (to help the mo- 
tion), are fixed. The pinion is turned three times 
by each alternate motion of the lever ; which may 
be increafed, or dimim(hed, apcGa:dip|; to the number 
of teeth in the pinion f , ' 

• The number of teeth in tlie wheel A is fixty-fix, 
but need not be toothed above half way. Inldoad 
of diis wheel there might be a barrel, with a chiM 
sooad it, £aed at each end pf •tlie jwch of 4if Jeirer, 
and proj6<5Ung fomewhat fiomit; wbidit'bjr the 
motion of the lever» would work in the fiyme man- 
ner in other feipe£b^ and be caBer made^ and at left 
expence. 

The wheel D ibced to the rochet p ha» tl^if^?three 

teeth, and its pinion G eleven^ 

The wheel F fixed on the arbor K ha§ Wcnty- 
four teeth, and its pinion H fixteen. 

The greater the «ui]9iher of . teeth in the resets, 
the better. ' . • ' 

• • • • * • 

^ah^ 261'cbhta!ns tee)iihn (in parts) of ihd whole 
machine . eycept the lever B^ind fly are Is 

Ttf^. 27. . . . . ^ 

Tab. 27. alfo contains the elevation of the arbor, 
with its aiflftrent fixtures } wjk. 
Fig, u The rochet C and wheel D {^ab. 26.) fiJted 

together. 

2. The outfide wheel F that works the pinion* 
wheel H ^ab, 26). 

5 A a Tig. 
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' ■ Fig^ 3. The two pinion- wheels H and G {Tab, 26.) 

fixed on their arbor. 
* \ , 4.'.The ikme fixed to the wheel A i^ab, 26.) 

' 5. l^e ftrbor, with the wheel L and rochet £ 
fixed : / the place, \^her6 the wheel A is 

' ' d. The etevatibn of the whole crt)or* - 

' Tab. 28. The elevation of the whole machine, the 
lever JB {Tab, 2/.) Mrorkbg the wheel A {Tab, ^6), 

"\ s .{Tab. 26.) a thin piece of metal fcrewcd to the 
wheel A, to keep it in its place / on the ar- 
bor K (Tab, a/.) 
u {Tab. 26.) the cock, that fallens the pinion G, to 

the infide of the wheel A. 
w {Tab, 26,) the cock» that failens the pinioft H on 
_ the outfid^ of the wheel A. 
' " ' PC {Ta3, 27.) the arhor» oa wfaibfa the pinions G and 
If are fixed. 

> {Tab, a fynng, dut keeps the dick in its 

place. 

:h .(Tab. 26,) a fbane-plale with, the centess 
\ marked. 

» The oppofite hole enlargedj toadmit the pinkm c 
to pais through* 
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XCVni. Jin Account of/mi ExperimMs 

concerning the difiermt Refrong^ity of 
Light. By Mr, John Dollond. mtb a 
Letter from James Short, M.j4. F.R*S. 
Acad. Reg. Suec. Soc. 

to the lUv. Dr. BiicU, Secret, R. S. 
Dear Sir, 

Read June 8, T Have received the inclofcd paper froni 
'758- J_ Mr. Dollond, which he defircs may 
be laid before the Royal Society. It Contams tl» 
theory of correding the errors arifing from the dtf- 
ferent refrangibiKty of the rays of light in tte ob- 
iea -glaffesof rcfradingtclcfcopcs} and I have found, 
upon examination, that tdcfcopcs made according to 
this theory are intiiely free from colours^ and are as 
diftina as reflc^i^ tclcfcopcs. 1 am, 

Dear Sir, 

Surrey-ftrcet, Your moft obcdicat humblc Servant, 
80. June ,758- Ja. ShOFt. ' ' 

IT is well known, that a ray of light, refraded 
by pafllng thro' mediums of different denfities 
is at the fame time proportionally divided or fpread 
into a number of parts, commonly called homogcn^ 
rays each of a different colour j and that the&» after 
jefraOioD, proceed diverging : a proof, 
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difierently te£cz&ed, and that li^ht confifts of partt 
that dificr in decrees of refrangibility. . 

Every ray or light paiTing from a rarer into a 
dcnfer medium, is refra6lcd towards the perpendicu- 
lar ; but from a denier into a rarer one, from the per- 
pendicular ; and the fines of the angles of incidence 
and refra<ftion are in a given ratio. But light con- 
fiding of parts, which are dilFerently refrangible, 
each part of an original or compound ray has a ratio 
pecnlitf to Icielf i and thetdbre the man a hetero* 
gene ray is iefi:aQed» the nam wfll the ooloiirs di- 
vorgpt unce the ratios of the fines of the homogene 
rays are oonftanl} a&d equal <eftaAioas pfodiice 
equal divergencies. 

That this is the cafe when light is redded by 
one given medium only, as fuppcfe any particular 
fort of glafs, is out of all difpute, being indeed felf- 
evident ; but that the divergency of the colours will 
be the fame under equal refractions, whatfoever me- 
diums the light may be refradted by, tho' generally 
fuppofed, does not appear quite fo clearly. 

However, as no medium is known, which will 
refiraA light without diverging the colours, and as 
difeence ctf" refbmgibility teems thence to be a pro- 
perty inherent in light idelf, Opticians have, upon 
that oondderatioa, concluded, raat equal refiadions 
muft produce equal divergencies in every fort of me- 
dium : whence it fliould alio follow, that equal and 
colitrary refradtions tniift tiot only deftroy eaoi otherr 
but that the divergency of the colours from one rc- 
fradion would likewiie be corredtcd by the other; 
and there could be no poflibility of producing any 
fuch thing as refina^n« which would not be affected 

by 
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if different refrangibihy of ligJit ; or, in othtt 
fp^ds, that howeyer a ray of light mi^^ht be re- 
fr8£tcd backwards aud forwards by difiercnt mc- 
diums, as water, glafs, Cfr. provided it was fo done, 
that the emergent ray iIk u'd be p^'r/illcl to the in- 
cident one, it would ever after be white j and, con- 
vcrfcly, if it /hould come out inclined to the inci- 
dent, it would diverge^ and ever after be coloured. 
From which it was fiatviril to iofer, that all ^herical 
«lbjeft'^aflb of ttldbepai aaft be equally aflbSod 
hy fkut diflbent rafinuimUlly ^bt, in proportion 
ito thdr ap erft i r cs » -mitflvir nMml ^hty mty be 
ibrmcd of. 

But it feems worthy of confidcraliQa, that not- 
fCithilaiiding this notion has been geoerilly adopted 

'as an inconteflable truth, yiet it does not Aem Id 
have been hitherto fo confirmed by evident experi- 
-Bient, as the nature of fo important a matter juftly 
demands ; and this it was that determined me to 
attempt putting th$ tp JM^e by following 
xxperijnent. 

I cemented tqgethcr two plates pf parallel glafs at 
ibeir eti&^S) ^ as tp (otbcl a pri(j;patic or wedge-like 
•viqflel, when ilpppe4 9X tbe ends or bafes ; gnd it8 
cdg? being turned Afxtrnwuds, I placed ^rein a 
rifds pcUm wid^ .ooj^ of its edgqs upward^, and 
•nllfid ttp jthe *xaic9nqr with pkar water; . thus the 
relira^n of the piMai was contrived to be contrary 
to that of the water, fo that a ray of light tranf- 
Qiitted thro' both thefe reflating mediums would 
be^^iradted by the difference only between the two 
refraftioDS. Wherefore, as I found the water to re- 
.fra^ niore or lefe than the gials prifm, I dimiiuihed 

or 

a 
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or incroafed the angle between the glafs plates, till I 
found the two contrary refra6lions to be equal j 
which I difcovered by viewing an objedt thro' this 
double prifm ; which, when it appeared neither raifed 
nor depreiTed, I was fatisfied, that the refractions 
were equal) and that the emergent rays were parallel 
totheiaddent 

Now» accofding to the Mcvailiog opinioo, ^faeobr 
joQt fliould have appeared thro' this double prifm 
quite of its natural colour s fiir if the difiereooe of 
refraogibilt^ had been equal in the two equal re^ 
ira^ons* they would have rectified each other : but 
the experiment fully proved the fallacy pf this re- 
ceived opinion, by {hewing the divergen<y of the 
light by the prifm to be almoft double of that by 
the water j for the objedl, tho' not at all refra(5tcd, 
was yet as much infedted with prifmatic colours, as 
if it had been feen thro' a glafs wedge only, whole 
refra(fting angle was near 30 degrees. 

N, B. This expetiment will be readily perceived 
.to be the fame as that which Sir Ifaac Newtoh 
mentions * ; but how it comes to differ fo very 
remarkably in the refult, I (hall not take upon 
me to account for; but will only add, that I 
ufed all poffible precaution and care in the pro- 
ccfs, and that 1 keep the apparatus by me to 
evince the truth of what I write, whenever I 
may be properly required fo to do. 

I plainly faw then, that if the refrading an^e 
of the water-veffel could have admitted of a fufficient 
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increafc, the divergency of the coloured rays would 
have been greatly dimininied, or intirely red:ified ; 
and there would have been a very great refraction 
without colour, as now I had a great difcolouring 
without refradtlon : but the inconveniency of fo 
large an angle, as that of the veflbl muft have beea, 
to bring the light to an equal divergency with that 
of the glais prifm, whofe angle was alxmt 60 de- 
grees, made it neceffitry to try ibme experiments of 
the fame kind, by iinaller angles. 

I ground a wedge of common plate glafs to an 
angle of fomewhat lefs than 9 degrees, which re- 
iraidted the mean rays about f degrees. I then made 
a wedge-like vcfTel, as In the former experiment, 
and filling it with water, managed it fo, that it re- 
fradled equally with the glafs wedge ; or, in other 
words, the difference of their refractions was no- 
thing, and obje(5ts viewed thro' them appeared nei- 
ther raifed nor depreffed. This was done with an 
intent to obferve the fame thing over again in thcfe 
final! angles, which I had feen in the prifm : and it 
appeared indeed the fame in proportion, or as near as 
I could judge ; for notwitlmanding the refiradions 
were here alio equal, yet the divergency of the co-' 
lours by the glafs was vaftly greater than that by the 
water j for objedts feen by thefe two refiisdions were 
very much difcoloured. Now this was a demon- 

ration, that the diverg^y of the lightt by the * 
different refrangibility, was far from being equal in 
thefe two refra^ions. I alfo faw, from the pofition 
of the colours, that the excefs of divergency was in 
the glafs ; fo that I increafed the angle of the water- 
wedge, by difierent trials, till the divergency of the 
Vol. 50. 5 B light 
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light by the water was equal to that by the glafs ; 
that is, till the objedl, tho' confkierably rcfradcd, 
by the exccfs of the refrad:ion of the water, appeared 
neverthclefs quite free from any colours proceeding 
horn the differcDt refi:aneibill^ of light 2nd, at 
near fls I could dien mea&e, the lefrnftion by 
water was about | of that hf the glafi. Indeed i 
was not very eiad in taking the niearures» becauie 
my bufinefs was not at that time about the propor- 
tions, fo much as to ihew, that the divergency cf 
tlie colours^ by different fubftanocSy was by no means 
in proportion to the refradtions j and that there was 
a poHibility of refbi^ioti without any divergency q£ 
the light ai all. 

Having, about the beginning of the year 17 f/^ 
tried thefe experiments, 1 foon after fet about grind- 
ing telefcopic objcd:-glaflcs upon the new principles 
oi refradtions, which 1 had gathered from them ; 
which objcd-glafles were compounded of two fphc- 
lical glaflcs with water between diem. Thefe ^afles 
I had the MeMkm to find, as Ihad eaqieded. 6cc 
from die .eorofs arifing^ hook die difieient seiransi- 
bility of light : fof the refeaftions, fay which tte. 
rays were broog^ to a ibcus» were cver^-wh^e ths- 
dificrences between two contrary leirafibons, in the. 
£uo9 manner, and in the fame pcoportnBi8> as in the: 
.experiment with the wedges. 

However, the images formed at the foci of thefc 
obje(5t-.glaires were ftill very far from being fo di- 
jftindt as might have been expected from the removal 
of fo great a difturbance ; and yet it was not very 
difficult to gucls at the rcafon, when I coniidered, 
that the radii of the l^ccicai fuxiacts of thofe glafies 

were 
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were required to be fo (hort, in order to make the 
refradions in the required proportions, that they 
muft produce aberrations, or errors, in the image, as 
great, or greater, than thoiie &om the diflerent re- 
frangibility of lig^ And thcfcfore, feeing no me- 
thod of getting over that difficulty^ I gave up sdl 
hopes of fucoeeding in that way. 

And yet, as thele experiments clearly proved, that 
difierent fubilances diverged the light veiy differently^ 
in proportion to the refiraiflion ; I began to fufpeA, 
that fuch variety might poifibly be found in different 
forts of glafs, efpccially as experience had already 
fliewn, that fome made much better objexfl-glaHes, 
in the ufual way, than others : and as no fatisfadory 
caufe liad as yet been afTigned for fuch difference, 
there was great reafon to prefume, that it might be 
owing to the different divergency of the light by their 
refradions. 

Wherefore, the next bufineis to be undertaken^ 
was to erind wedoet of dii&renft kinds of glafs, and 
apply &m toge&Ty ib that the te£cwQam mi^t 
be made in contraiy diredbns, in order to'diibover, 
as in the for^cung experiments, whether the re- 
fiadion and divergency of the colours would vaniHt 
together. Bat a confiderable time elapfed before I 
could fet about that work ; for tho' I was determined 
to try it at my leifure, for fatisfying my own curiofity^ 
yet I did not expcdl to meet with a difference fufli- 
cient to give room for any great improvement of 
telefcopes ; fo that it was not till the latter end of 
the year that I undertook it, when my firfl trials 
convinced me, that tliis bufinefs really ^^^rvcd my 
utmoft attention and application, 

SjB 2 I dif- 
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I clifcovercd a difference, far beyond my hope,% 
in the rcfr.n^livc qualities of different kinds of glafs, 
with refpcd to their divergency of colours. The 
yellow or raw- col on red foreign fort, commonl\r 
called Venice glais, and the Englifh crown glafs, are 
very near alike in that refpcd, the* in general the 
crown glais feems to divo^ the light rather the 
lead of the two. The common plate glafs made ia 
England diverges more $ and the white cryibd or 
flint Engitifh glais, as it b called, moft of ali. 

It was not now my bufinefs to examine into the 
particular qualities of every kind of glafs that I could 
come at, much lefs to amufe myielf with conje<5hire8 
about the caufc, but to fix upon fuch two forts as 
their difference was the greate/i ; which I foon found 
to be the crown, and the white flint or crv'flal. I 
therefore ground a wedge of white flint of about 25- 
degrees, and another of crown of about 29 degrees, 
"which refraifled nearly alike ; but their divergency of 
the colours was very different. I then ground fevc- 
ral others of crown to diflferent angles, till I got. 
one> which was equal, with reQ>ed^ to the divergency 
of the light, to that in the white flint : for when 
they were put tog^er, fo as to ttfrwGt in contrary 
diredions, the refraded light was intirely free from 
colour. Then meafuring the refradions of eadk 
wedge, I found that of the white glafs to be to that 
of the crown nearly as 2 to 3 ; and this proportioa- 
would hold very nearly in all fmall angles. Where- 
fore any two wedges made in this proportion, and 
applied together, fo as to refradit in a contrary di- 
i-cdion, would refradt the light without any diffe- 
rence of refrangibilitVi 
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To make therefore two fpherical glaffcs, that fliall 
refrad thf light in contrary directions, it is cafy to 
undcrrtand, that one mull be concave, and the other 
convex ; and as the rays are to converge to a real 
focus, the cxcefs of rciradion muft evidently be in 
the convex ; and as the convex is to refract molt, it 
appears from the experiment, that it muil be made 
with crown glafs, and the concave with white flint 
glafs. 

And further, as the refraftions of A>herical glafo 
are in an inverfe ratio of their focal diftances ; it 

follows, that the focal diftances of the two glafles 
ihouid be invcrfcly as the ratio's of the fra^ions of 
the wedges : for being thus proportioned, every ray 
of light, that palTes thro' this combined glafs, at 
whatever diftancc it may pafs from its axe, will con- 
ftantly be refradted, by the difference between two 
contrary refractions, in the proportion required j and 
therefore the different rcfrangibility of the light will 
be intircly removed. 

Having thus got rid of the principal caufe of the 
imperfedion of ielira6ting tetelefcopes, there feemed 
to be nothing more to do, but to go to work upon 
this principle : but I had not made many attempts, 
before I found, that the removal of one impediment 
had introduced another equally detrimental (the fame 
ts I had before found ki two glaftcs with water be- 
tween them) : for the two glaftes, that were to be 
combined together, were the fegments of very deep 
fpheres ; and therefore the aberrations from tliu fphe- 
rical furfaces became very conliderablc, and greatly' 
difturbed the diltind:nefs of the image. Tho' this 
appeared at &il a very great diiHcuIty, yet I was 

not 
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not long witfaouthopes of a remedy : for coofider- 
ing, the furfaces of fpherical glares admit of great 
variations, tho' the focal diflance be limited» and 
that by tbeie variations their aberrations may be 
made more or lefs, almofl at pleafure ; I plainly iaw 
the pofTibility of making the aberrations of any two 
glafTes equal ; and as in this cafe the refradtions of 
the two glalTcs were contrary to each other, their 
.aberrations, being equal, would intirely vanifli. 

And thus, at laft, I obtained a perfect theory for 
making objcdt-glafTcs, to the apertures of which I 
could icarce conceive any limits : for if the pra<Sticc 
icould come up to die theory, th^ nmft certainly 
•adoiit of very extenfive ooes, ana of courie hcu 
ifttf great magnifying powers- . 

But the difflcukies attending the pradlee are very 
«confiderab]e. In the firfl place* the focal diftaoces^ 
as well as the f»articular furfaces, mufl be very nicely 
jjcoportiooed to the deniities or ccfim^ing powers of 
the glafles ; which are very apt to vary in the fame 
fort of glafs made at different times. Secondly, the 
centres of the two glafles muft be placed truly on the 
common axis of the telefcope, otherwife tlie dcfired 
cffc<ft will be in a great meafurc deflroyed. Add to 
thefe, that there are four furfaces to be wrought per- 
fedly fphericalj and any perfon, but moderately 
pradlifed in optical operations, will allow, that there 
mufl be the greateft accuracy throughoM: the whole 
work. 

Notwithftanding fo many difficulties, as I have 
enumerated, I havci after numerous trials, and 
fefblute perfeverance, brought the matter at laft to 
ittch an iflii^ that I can confiruA refirading tele- 

loopcs. 
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fcopcs, with fuch apertures and magnifying powers, 
under limited lengths, as, in the opinion of , the bcft 
and undeniable judges, who have experienced thcm^ 
far exceed any thing that has been hitherto pro- 
duced, as reprcfenting objcdts 4vitli great diitiniftnfifs,^ 
aad in their true colours. 

John Dollond 



XCIX. An Account of fome extraordinary 
EffeEls arifing from Co?wulJions ; being 
Part of a Letter to John Huxham, M,D- 
and F.R.S. from WiUiaia Watibn^iktX)^ 

6 June, 1758. 

>«*ijM«>5-TN the month of January l/f/, I 
«7S*» ^j|g concerned for a young gentle- 

woman, who, if the iramber, continuance, and fre- 
quency of their returns, be oonfidered, fufoed tfae- 
moft violent and fewtat convulfiom I ever knew* 
At ibme times the mnlodflr fpaioBi were general $ at: 
other times iiog^ nnilcles ooly, or a awaabtt of 
them, fubfervlent tft tooA particular purpoTe ia tbe. 
animal oeconomy, were a^edted. And fuch waa 
tfae pecttiiarity of this caie,. tiiat after and in po^ 
portion as any fingle mufcle, or 2iny determined 
number of mufcles, had been in a ftate of fpafm, a 
paralytic inability fucceeded to thofe mufcles, which 
very much drfordered and impaired, and fevcral times 
^ven for no j&aall coatiauaaoe gxtYcatsti the patient 
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from performing, feveral of her neceflary fundions. 
When the mufcles, for inftance, fubfervient to de- 
glutition had been convulfed, for many hours after 
the fits had left her, fhe has not been able to fwallow 
a iingle drop of liquid : fo that when attempts have 
been made to caufe her to drink, unlefs the liquor 
was immediately thrown back, there was imminent 
danger of her being Wrangled. When her eyes have 
been afiedted, feveral times a compleat ffiita firnuip 
and total blbdneis, has eniiied; the patient being 
able to bear the flrong day-light witB open eyes, 
without being feniible of its influence, or in the 
leaft contracting her widely dilated pupils. After 
one of thefe fits the blind nefs continued full five 
days ; and 1 began to be in fear for the return of her 
iight. 

You, Sir, who are fo excellently well vcrfed in 
the animal occonomv, are not to be informed, that 
vocification is pcrfonnedUn the afpera arteria \ but 
that the articulation of founds into Adlables and words 
is modulated principally by the tongue, and mufcles 
about the larynx. Li the caie before you, very early 
in the diieafe, the foafms ietzed the mufcles about 
the larynx : die conlequence of which was^ that after 
they were over, the patient was unable to utter a 
irord. This Acuity howeirer Ihe again once leco- 
wed} but it continued a very (hort time, as the 
fits returned, which again left her deprived of the 
power of fpeech. After having loft her voice a 
fecond time, her power of fpeech did not return, 
even after (he was freed from her convulfions, and 
her general health reftored. Fourteen months palled, 
whilii tius patient cpntinued abfolutely fpeechlefs ; 

when, 
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when, after having violently heated herfclf by four 
hours dancing, on a fudden her power of fpeech 
returned, and it has continued perfedly £?ee ever 
£nce. 

What is ftill further remarkable in this cafe is, 
that during the whole time of tliis patient's conti- 
nuing fpeechlefs, her life was rendered yet more 
imcomfortable by her bavbg, from the injury to her 
brain by the fpafins^ forgot how to write, to as to 
ezprefs her meaning diat way : but ' upon the re- 
covery of her fpeecb, this faculty likewjie returned, 
which flic has retained ever fince. During the fc- 
verity of this diieafe, which continued fevcral weeka, 
almoft every day of which, from the number and 
violence of the convulfions, T feared would be the 
patient's lafl:, nothing was left un attempted, which 
1 imagined could tend to prevent the return of the 
ipafms, or leHen their effects. My endeavours fo 
far happily fucceeded, that her fits did not return ; 
but the confequences of them continued, more par- 
ticularly her inability to fpeak. After fome months 
however, when flie was recruited in her ftrength, I 
was defirous of trying the efieds of dedrici^, more 
particularly applied about her throat. This was ac- 
cordingly attempted ; bntfoch was the ftate of her 
nerves, and their fenfibHity to its effeds, that elec- 
trizing brought back the fils, which again affeded 
her fi^t: lb that I was compelled to defiil, left, in 
endeavouring to reftore her fpeech, I might not only 
fail in this attempt, but might bring pofTibly on a 
permanent blindnefs. I determined therefore to truft 
the whole to time, which has happily removed all 
her complaints* • • • 

Vol. 50. 5 C C, uia 
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C. An Aceoufit of an extraordinary Stotm 

of Hail i?i Virginia. By Francis Fauquier, 
Efq'y Lieufenant Governor of Virginia, 
and JL S. Communicated by Wfiiiaok 
Fauquier, Efq\ F.R, S. 

To the Rev^Tho. Birch, D^D^ Secret, 

SIR,* 
Rtad Nov. 9. X N a letter I received from- my brothei^ 
^^^^ X lieutenant governor of Virginia^, 
he givtts an account of a very remarkable ftorm of 
hail ; which, if yon think it worth communicatiDg. 
to the Society, is very much at their lervice. 

It happened on Sunday the 9th of July, about 
four o' clock, in the afternoon, and was preceded by 
fbme thuader aud lightning. It was a imall cloudy 
. ^lat did not feeat to threaM much bc&tn its bieakr 
ing, and did not extend a full ipile in breadth*. It 
fmed over the nuddle of the town of WjUiamAufgb* 
and the fkkt^ the town had bat little of it JtB- 
cpurfe was firom N. by W. to S. by E. The haiU 
ftones, or rather pieces of iee, were mo(^ of them, 
of an oblong fquare form ; many of them an inek 
and half long, and about three fourths of an ineh 
wide and deep ; and from one fide of moft of them 
there proceeded ftiarp fplkes, protuberant at leall 
half an inch. He fays he cooled his wine, and froze 
cream, with lome of them the next day > and they 
were not totally diflblved when he wett to bed on 

Monday 
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Monday night. This llorm broke every pane of 

flafs on the north Ude his iiouie» and deuroyed atl 
is garden things intirely. 
He mentions Tikcwife the heats to have been rather 
more than ufual in that country this fummer; and 
particularly on the 9th of Auguft his thennomcter 
^which is hung on the outfide of his lioufc on the 
north a(pe^) was at by Fahrenheit's graduation, 
mi fome otW iajps^tt high ^ P4 or . i am, 

SIR, 

Your moft obedient hanible ^Servant; 

Jermyn ftrcet, 

a oaoter, i7s»« Wm. Fauquier. 



CI. An Accmmi of an extraordinary Cafe 
of a difeafed Eye : In a Letter to Mat- 
thew Maty, M. D, R R. S. By Daniel 
Peter Layard, M. D. F. JL S. 

Dear Sir* HuntingioiH aotb May» 1758. 

R«idNor.9. Qdoohet 1 commnnicated tm 
'750* yoQ^ inrerted-m the laft vo- 

lume of your youmal Britannique^ the cafe of So- 
fannah Earle, of Hemmingford-Orey in this Cotmly, 
'who, in conicqoence of the whooping cough, was 
affli(fted with a protruded eye« The cafe I now fend 
you, fomewhat fimilar to that young girl's in its firft 
appearance and progrefs, but by accident attended 
with a fecond difeafcy will perhaps dcfervc your at- 

f C 2 tentioii^ 
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tention, and not fcem uDWortby of being pgefe n ted 
to the Royal Society. 

John Law, of Fenny-Stanton, alfo in the County 
of Huntingdon, a ftrong and robuft: lad, thirteen 
years and fix months old, in Eaikr week 1756,. 
bitting dung about a clofe with unufual force, on a 
fttdto'^ a violent pain In lus left eye. The paia 
incMaied, an inflammitiOn enfued, and the eye grew: 
daily l«r]gnr, . The poor boy's inother . followed die * 
diredionSy which fhe received, without the leaft be* 
nefit to her child, after having, beiides other esc* 
pences, been defrauded by a quack of two guineas j 
a great fum £cx a poor cottager ! 

Tlie widow Law, in her diftrefs, heard of Su»' 
fannah Earl's cure. She went to fee her ; and deter- 
mined to bring her fon to Huntingdon, for Mr. Hop-' 
kins's afliftance. Accordingly, Odober the 7th ijj6y 
(he came to Mr. Daniel Hopkins, furgeon, in this 
town ; and having defired my opinion, we both 
examined the eye together. 

The left eye was protruded out of its orbit, and 
hung down over the ctneck to the upper lip. The 
coats were greatly difoolourcd, all the vefleu tureid, 
the fight totaUy loft, and the humours appeared uke 
flvdhMting pas. We faw the neceiHty of an im^- 
mediate extirpation, to fave the right eye, already 
greatly inflamed ; and havii^ apprized the mother * 
and hoy of the /late the eye was in, a confultation 
was defired with two furgeons of St. Ives. Mr. 
Dawkes, who was prefent with Mr. Skeeles at Su- 
fannah Earle's operation, being dead fincc that time, 
Mr. Thomas Skeeles and Mr. Thomas Want very 
charitably met Mr. Hopkins and me the next day, 
Odober the 8tb, at the widow Law's cottage. < 

The 
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The eye appeared to thefe gentlemen as I have 
reUted : and upon Mr. Want's prefling with his lin- 
ger on the pupil, the globe burft at the edge of the 
Iris, and difcharged pus. The extirpatioii of the 
tye was tuMdmouily agreed upon, and immediatdy 
prrfonned. 

Mr. Hopkins made a piindure with a lancet dole, 
to the cztemd and (mall canthus of the eye, and. 
then with a pair of crooked fciffiffs took off all the 
diftended globe clofe to the eye-lids. He then* 
cleaned the cavity oi the purulent humours, and 
filled it with foft lint, over which he applied bolfters 
dipped in warm red wine and water, and the mono- 
culus bandage to keep on the whole dreflings. The 
. lad was bled in the arm ; nitrous medicines, and ano- 
dynes, were prefcribed, and a fuitable regimen. The 
fever, and inflammation of the eye, gradually de- 
creafed j the fuppuration of the wound in few days 
was good, the diftended eye-lids contradxd, and 
a cufc was foon expeAed. 

But on Novembor the fih the lad went to open 
the ftreet-door, and it bang a cold and rainy even- 
ing, he qitkkly Iclt the bad eflSsds of the cold wind,, 
which drove the rain in vi^n him. That night the 
wotind became again very jfiainful, the eye-lids pti^ed 
up, and next day appeared much inflanied> as were 
all the contents of the orbit. Fungous excrefcences 
foon followed, and an intermittent fever. An emetic 
being improper, he was purged with rhubarb, and 
afterwards took the bark infufed in red wine. The 
fever was removed after feme time i but the contents 
of the orbit continued increafing, and the fungous 
excrefcences became fo large and fpongy, as to be of 

equal 

8 



tmal l>i& wilfa tediflBdlbd^e^ before eijirpatloii. 
iUL jj^jAh^MfcrtlDPi, ft'to eoKMiBt tfaii fiingos, 
wcglfatfte i^rifciAe appUcMioo' of xsnlto cr^ 
efefaaMai'wilP pnuUifly Afoklod» Uft they IboiUt 
produce aicMrqipcmatppi itec The di&auKd wm*' 
chiefly a purulent ferum : on which account, e?cr. 
ftnce the beginoiog of November lie was kept spoA 
t. dry diet. 

In February 1757. remaining coats of the eye 
began to appear at the moft prominent parts of the 
^xcrcfcence, and fecmed white like a part of the 
conjunctiva. On touching it with the finger, a di- 
ilin<ft fluduation was felt, and an bydrophibalniia 
perfectly difcovered ; but neither the thicknefs of the 
coats, nor the ienfibility of the parts, would permit 
e punduce to be 'OMde» tfll the cyft, which appeared 
formed by the diftenfion of one of the coats of the 
eye, was fieer fiom the fongiis. 

The cfSi coottnned daily to extend itfdf, and to 
leparate the fungous edges ; thi flodoation became • 
more mani&ft, and the membranes thinner. At 
length, on the 15th of June 1757, Mr. Hopkins 
opened the cyil with the point of a lancet, and let 
out a largp cup-full of limpid ferum, without fmeli 
•or taAe. The boy felt very little pain in this opera- 
tion. The cavity was filled with dry lint, and com- 
prcfles dipt in warm red wine and water were applied 
over it. All the night following, and fcveral days 
after, a great dilcharge of ferum came away. On 
the 19th the fungus was confiderably leilened. Mr, 
Hopkins then drefifed the wound^ with warm ««- 
guetOuM i gumm eUms^ and wntked the Ibngua 
with a bcion of aguanm c^is, rofarum^ it tmc^ 

Utrte 
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tura myrrh^e, Co the 23d, uponliis retooviag tfae 
dfcffings, he faw the (7ft loofe aod oollapfed ; which 
he eztra^sd with his tovceps, without the kaft diffi^ 
cul^r* or pain to his patient. The fungus daily 
waned afterwards, tlic wound digeAed well, and the 
lad was intirely cured on the 7th of Auguft. 

His right eye is perfedily ftrong, and he has been 
free from complaint ever fince. The remainder of 
the ceats of the eye, and of the mufcles, bear up 
the eye-lida, that when uncovered he only feems to 
have clofcd the left eye : however, he has wore all 
tbe wiator ft iMck ftXsh cm it,, to guard againil 
Mk coldr 

The cyiV ^fAttOk &ft taken away, meafiived three 
iocfacs and half kk kng|tfa» our uich and half m di- 
ameier, and contained a large cup-fiiU of water. It 
appeared to be the tunica Jcltratica^ was of a clear 
pdliicid white, and of fo delicate a tcxturcy. as icarcc 
to admit of being touched without tearing ; and 
when dried with all poflible care, became fo brittle, 
that Mr. Hopkins could hardly pce&rve it in the^ 
xaaoner X now fend it 

R £ M A R R & 

Jn both Sufannah Earle and John Law's cafes, the 
e^ was diftended by the aceiunidatkxi of the aqneou» 
humour, feparated in great ^joantity by the repeated 
Arabing of the bkxKU^ffila in the whooping cough, 
which might gradually relax and enlarge the aqaeoas- 
dudta of Sufannah Earle's eye ; and poHibly by the. 
rupture of thofe duds, and of fome blood- veflels, at 
the time John Law esnrted himfelf viokntljtin beab* 
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jng jhing about the clofe : for in either cafe the im" 
fetus of the blood muft have been ib violent, as to 
produce tliofe effedts. However, from the bydroph- 
thalmia fuccecding the operaticHi on John Law, the 
flmgous excrefcence, and continual ferous difcharge 
during feveral months from the wound, it plainly 
appears, that an abundance of aqueous humour was 
dil'charged at firft by the diftenhon or laceration of 
the aqueous du6ts, and latterly for want of a con- 
traction of thofe veflels, and of the lymphatics, which 
were no longer of vie. 

Both thefe caib ihew the neceflity of inq6iring 
particularly into the cades of dKeaies of the eyes, 
as well as of other parts of the body ; for by barely 
attending to the fympComSy the difeafe will not be 
removed, tho* the fymptoms be alleviated. Bleeding, 
and moderate evacuations, would certainly have, at 
iirft, dccrcafed the tenfion and pain, and afluaged 
the inflammation ; but both topical applications, and 
internal medicines, were properly to be adapted, and 
a fuitable diet regulated. 

Not to mention the abfurd and impertinent abufe 
of empirics, what benefit could accrue, in both 
thefe caies, from undhious, laxative, or emollient 
applications, from draflic and mercurial purges? 
Tnb* fuch applications might be well intended, to 
take off the teniion and inflammadon \ yet, as * 
the diflenfion of the blood-veflels only increifed 
gradually, as the globe of the eye was enlarged] 
fo whatever application relaxed the coats of the eye, 
muft in&llibly Aretch out the vefTels pret farther, 
and caufe a greater pain and inflammation; which 
dfttitic and. mercurial purges would alfo increafe. 

The 
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The only method then to be purfued in fucli bad 
cafes would be at firft to endeavour to remove the 
fullnefs of the blood, and make ufe of fuch topical 
remedies as would contradt without irritation. If 
the caufe remains, as the whooping cough in Su- 
(tniiah Earle*8 cafe, no amendment of tlue eye can 
be cxpeded, while die patient's blood-vefleU are oon* 
tinually ftrained by frequent coughing. This iilnefi 
therefore (hould be attended to, -and removed at 
foon as poflible. 

But (hould the eye be fo enlarged, as to protrude 
itfelf out of the orbit, there ieems no other way to 
leflen the bulk of the eye, than by making a punc- 
ture with a proper inftrument, to let out the aqueous 
humour; and then apply fuch agglutinant and con- 
tradling collyria, as may reduce the diftended coats 
and veflels to their former fizc. This operation 
(hould be performed before the humours are vitiated, 
the fight loft, the veflels in a ftate of fuppuration, 
and the coats of the eye too ftr extendea for at 
that time nothine lefs drain extirpation can be of ufe. 

^tdkffot Nnck, in his Tra&atus de Duffibut Oai^ 
Imm Aquofs, j5. 1 20, feq, relates the facocfs he' 
had in corhig a youiffi man by five repeated puno- 
tores, and a (bia obiarvance in a proper vie of idl 
the non-naturals. 

lam, with the greateft r^ard and eibem» 

Dear Sir, 
Your moft a£fedionate Brother, 

and very humble Servant, 

D. P« Layaxd. 
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CI I. An Account of the Heat of the Wea- 
ther in Geor^a : In a Letter from bis 
Excellency Henry Ellis, Efq; Governor of 
Georda, and F. R. to John EUis, Efai 
F.R.S. 

Dear Sir, Oeorgii, 17 July, 1758. 

Xcid Nov. 16, / I O' fome weeks have paflcd fincc 
*7S9, J wrote to you, yet fo little alter- 

ation has happened in the ftatc of our aiFairs, that 
nothing occurs to me relative to them worth com- 
mitting to paper. This indeed I need not regret, as 
one cannot fit down to any thing, that lequires much, 
application, but with extreme rdudanoe ; for fuch. 
is the debilitating quali^r of our violent heats at this-, 
feafon, that an inexpremble languor enervates every 
faculty, , and renders even the thought of exercifing; 
ihem painfiil. 

'Tis now about three o* clock ; the fun bears nearly 
S. W. and I am writing in a piazza, open at each 
end, on the north-eaft fide of my houfe, perfedly in 
the lhade : a fmall breeze at S. E. blows freely 
thro' it J no baildings are nearer, to reflcd the heat,, 
than 60 yards : yet in a thermometer hanging by 
me, made by Mr. Bird, and compared by the late 
Mr. George Graham with an approved one of his 
own, the meicary ilinds at io2. Twice it has rifeiv 
this fummer to toe iame height $ viz. on the 2$th of 
June^ and the iith of July. Several times it haa 
Icca at too, and £x many days foooeffively at 58 ; 

and 

S 
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and not In die nights link below 89. ! think k 
Ughlv probable, that the inh^itants of this town 
breathe a hotter air than any other people on the £ice 
of the earth. The greateft heat we had laft year 
was but 92, and that but once : from 84. to 90 were 
the ufual variations ; but this is reckoned an extra- 
ordinary hot fummer. The weather-wife of this 
country fay it forebodes a hurricane ; for it has al- 
ways been remarked, that thefe tempefts have been 
preceded by continual and uncommon heats. I mull 
acquaint you, however, that the heats we are fubjed 
to here are more intenfe than in any other parts of 
the province, the town of Savannah being dtuated 
upon a &ndy eminence, and flidtered all rmind widi 
'hidi woods. But it is very fuiBdent, that the people 
'aiGhiaUy breathe fo hot an air as I deicifbe } and no 
lefs remarkable, that this very (pot, from its height 
and drynefs, is reckoned equally healthy with any 
other in the province. 

I have frequently walked an hundred yards under 
an umbrella, with a thermometer fufpended from it 
by a thread to the height of my noftrils, when the 
mercury has rofe to lof; which is prodigious. At 
the fame time I have confined this inftrument clofe 
to the hotteft part of my body, and have been afto- 
nifhed to obferve, that it has fubfided fcveral degrees. 
Indeed, I never could raifc the mercury above 9y 
widi ^ heat of my body. 

Toa know, dear Sir, that I have traveried a g^ 
part of fStus ^lobe» not without giving iboie attentiba 
to the pecnharidos of each climate; andi can fiurljr 
pronounce, that I never felt inch heats any>«^iere as 
iB'GeQrgiat I Imiow experiments 00 this fiibjed are 

5 D 2 extremely 
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extremely liable to error; but I prcfume I cannot 
now be mirtakcn, cither in the goodnefs of the in- 
ftrumcnt, or in the fairnefs of the trials, which I have 
repeatedly made with it. This fame thermometer 
.1 have had thrice in the equatorial parts of Africa^ 
«s oAeo at Jamaica, and die Weft Inoia iflaiub s and, 
ttpon examinatkMi of my journal^ I do not find, that 
tiSe qvickfilver ever rde in tfaofe parts above the 
87th degree, and to that but (eldom : its general fta^ 
tion was between the 79th and S6th degree > and 
yet I thbk I have felt thofe degrees, with a noift 
air, more difagreeable than what I now feel. 

In my relation of the late expedition to the north- 
weft, if I recoUedt right, I have obferved, that all 
the changes and variety of weather^ that happen in 
the temperate zone throughout the year, may be 
experienced at the Hudfon's Bay fetclements in 34 
hours. But 1 may now extend this obfervation j for 
in my cellar the thermometer ftaiids at 81, in the 
next ftory at 102, and in the upper one at lof ; and 
yet thefe heats, violent as they are, would be toler- 
able, but; for the fuddea changes that foeoottl theok 
On the loth of December lau the mercury «as at 
86 ( on the I ith it was lb low as tne fame 
Inftroment. What havock muft this make with aa 
European conilltution ? Nevertheleis, but fewpea^ 
die here out of the oidinaiy courfe j tho' iodeeid one 
ian fcarce call it living, merely to breathe, and trail 
about a vigorlcfs body ; yet fucn is generally our con- 
dition from the middle of June .to Hxc middlfi of 
Septembei. pear Sir, 

.. ' ' Yonrs maft afFc<5Uonately, 

Ijienry Ellis. 

cm. 
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CIIL Tii Immfim of a General MuM fir 
dOirtmning the Sum $f every ^d^^d^, 
9r $tb^ &c, Term ^ 4i Series y taken tn 

order ; the Sum of the whole Series being 
hwmu By TboauU Simp&n, i^. R. 

tod Noir. i6, A S the do^rine of Scries* is of v«y 
*^^^* JLjL great ufc in the higher branchcf 
of the mathematics, and their application to nat-urCi 
every attempt tending to extend that doftrine may 
juflly merit fome degree of regard. The fubjetS of 
the paper, which I have now the honour to lay before 
the Society, will be found an improvement of feme 
confcqucncc in that part of icience. And how far 
the bufinefs of finding fluents may, in fomc cafes, 
be facilitated thereby, will appear firom the examples 
fat^oiiicd^ Sa HlMftiitkm of the general mediod here 
dehwed* 

The ieriea propoiinded, whcie iam (S} k fiip- 
pofed to be given Tekher in algebraic terms, or by 
the mea&aeB of angles and ratio's, &c.) I (Kail hece 
rcprefent by a 6x -\- c + J e x*, ice. and 
fhall firft give the folution of that caie, where eveiy 
third term is required to be taken, or where the feries 
to be fummed is ^ -f Jx^-\- g x* ^x^y &c. By 
means whereof, the general method of proceeding, 
aod the re^oluuca o£ every other cafe, wUl appear 
evident. 

Here, then, every third term being required to be • 
taken, let tlie icries {a ^ dx} ^^x^^ ^*), whofo 

• • value 
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value is fought^ be conceived Co lM ,€ompofisd of 
three others. 

T%a ^ bxrx c%rx'^ dy.r^^ -\- ey,rj?\ &c. 

having all the fame Jorm, and the fame coefficients 
wi^ the feries firil propofed, and wherein the coq« 
verging quantities px^ qx^ rx^ are glToia a determi* 
note (tho* yet unknown) ratio to the origmal con- 
verging quantity x. Now» in order to determine the 
quantities of tfaefe ratios, or the values of aod 
let the terms containing die fiime powers of lo the 
two equal values^ be equated in th6 oommon way: 
Spfliall, . 

4 ^ x^r + i ^ X 4- xr« tat o 
■Jrx/>V + irx^V4-^tfxr*;r*=o 
^dxp^x^+^d^q^x^^id^r^x'^^ds^ • 

And confequendy, 

/ + y + r = o 
p^+q^-\-r^ = o 

^ + r*=o, &c. 
Make, now, r, ^ == i, and = r ; that is, 
let />, and r, be the three roots of the cubic equa* 
lion «»s= I, or — 1=0: then, feeing both the 
!leooiid and third tennt of this'equatioii iure wandng, 

not 
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Bot x>tSj the ibm of all the rootfr (P g + r) but 

the fum of all their fquares (p^ ■\- •\- r^) will, va- 
niili, or be equal to nothing (by common algebra), 
as they ought, to fulfil the copditions of the two firll 
equations. Moreover, fince p^=i, q^=sj, and 
=1, it is alfo evident, that p^-}-q*-\-r^{=p'\-q 
H-r; = o, ^s4.^s+rs(=/>^+y^ + r^)=o, + 

q ~\- ^ {= P^ -\- q^ -\- = ? • Which equations be- 
ing, in effedt, nothing more than the firfl three re- 
peated, the values of />, q, r, above affigncd, equally 
fulfil the conditions of thefe alfo : fo that the feries 
aii^g from the addition of three aiTumed ones will 
agree, in every term, with that whofe iom is re- 
quired : but thofe feries' (whereof the quantity in 
queftion is compofed) having all of them the jfame 
firm and the fame coficimts with the original ieiies 
19 + + r 4ix\ &c. their fttmi will 

thcdrefore be truly obtained, by fiibftitudng pjr, jitt^ 
and rx, fucceffively» fiv ;r> in the given vtlwt of 
And, by the very fame reafoning, and the {woods 
above Idd down» it is evident, th^ if every term 
(inftead of every third term) of the given icriea be 
taken, the values of p, q, r, te. w21 then be the 
roots of the equation z' — I = o*; and that, the 

• ir«(,^>. f ,(fc. beruppoftdioitp«fattAeco*flBcioldwai^g^ 

u n m ♦ 

WPttof tb<cq«ttioojtfi»^i:so(MpwfcK tlwftww lflllS iaf ^fe . 
t^ 'i, C ^<.) will to tnity ddbcd b y i, «4'V<m— 
^ + I, »— V^^— I, Mt* Tfea doMOtntiMi of All 

wiU be givcft fiudwr oa. 
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fum of all the terms fo taken, will be truly obtained 
by fiibftituting px^ qx, rx, sx, &cc. fucceflively for x, 
in the given value of 5, and then dividing (he fum 
of all the quantkies thence arifing by the givea 
fmmber rt. 

The fame method of folution holds equally, when, 
in taking every term of the feries, the operation 
begim at fome term after the firft. For all the terms 
preceding tbaf may be tranfpofcd, and the whole 
equation dhndcd by the power of x in the iirft of die 
remaining termss <tnd then the fum of every 
term (begimiing*at the iirft) will be fbtmd by the 
pfcceding dirediohs ; wbidi fum, multipfied by tbe 
power of X diat bdhn divided, will evidently give 
die true value required to be determined. Thus, for 
example, let it be required to find die fum of every 
diira itepm ctf die givm feries <r-f + cx^ + dx^ 

+ {= S)^ beginning with cx^^. TJicn, by 

tranfpofing the two firft terms, and dividing tJie whole 
by x\ we lhall have c-^ dx-\- ex"- 6cc. = 

. ■ S)* From whence having found the 

fiiii ol every thiid term of the feries c -^^ d:r ex* 
4'/«?, let. beginaiBg at die firft (c), diat fiim^ 
multiplied by t*, will manifirftJy give the true value 
fought in the preient caie. 

And here ft may be worth while to obferve, that 
aH the termy preceding that at which the operation 
(in any cafe) begins, may (provided they exceed 
?ioJt in number the given interval n) be intirely dif- 

regardedy 
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Vcgardcdi as having' nb 'cfed it il M the rtfulf. 

For if in that part { ~^^^* ) of the value of iS, 

above exhibited, in which the.fici^teniii8,.tf -and i^*, 
enter, there teifuWlituted px^ qx^ rx, fucccffively; 

X (accoocfiog -tO'.tlie prefcrifi) the fuin of tha 
qtiaotkies thcQoe anfiog-will be^ 

a a a . * ► . 

, fH"- . . • . . 

. rx ' 

which, becaufe = = i, &c. (or /-=s^, 
f * = f-, &c.) may be exprefled thus j 

Bat, that / + V + '''»^> A* + + r» as o," 
bath been sdready fliewxi ; whence the truth of the 
general o bi ehr a tion is manifeft.. Hence it aUb appears, 
that the method of iblution above delivered, is not only 
general, but indude8th|s fingular beauty and advan- 
tage, that in all feries* whatever, whereof the terms are 
to be taken according to the fame affigned order, the 
quantities (py r, &c.), whereby the refolution is 
performed, will remain invariably the fame. Tlic 
greater part of tlicle quantities are indeed imaginary 
ones ; and fo like wile will the quantities be that rc- 
fult from them, when fubllitution is made in the 
given expreflion ior the value of 5". But by adding, 
as is ufual in like calcs, every two correfponding va- 
Vol. 50. lues. 
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will difappear. 

If, in the fcries to be fummed, the alternate terms 
('uiz, the 2d, 4th, 6th, &c.) fhould be required to be 
fakea under ilgns contrary to what they have in the 
on^atX feries ghren i the reafbning snd refult will be 
no- ways different ; only, inAetd of making ^ + 
4-/'*(<»A'+f + r-, &c.) = + a,(or + »A the 
fame quanti^ miift, here, be made cs — 3 (or — ff^. 
From whence^ being mm f "*~ i> ^» the 
viluea of &ip. wHl, io tU$ calc^ be the roota 

of the equatioii ar+ t «es 

It may be proper, now, to pq^ down an example, 
or two, of the life and applicadon* of the general 
coadufioos above dcriived. Firft^ then, fuppoiing 

i&n^ fin^ w^ ibm k gni$a» to be « + y + 

-i. - 4. 4. 4. -£11! 

i««.x(3aj9^^ let k be required, £ronk beaoe, to 
hnd the lum of the Kries I ; 1 : . 

te.) ari/lag by taking eireiy term thnpo^ be^ 
ginning with that wfaofe cxpoMlit (mj is any mteger 

leis ^han ir.. {ier^ the terms preceding ^ being^ 

UaoTpofe^j and the whole ec^uatioa divided by 

we 
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iWi iliaM have i + — S— + — ^1- + _f^, &c. 

- — .i- X H. Log, rtr; ^ * + T *S Sk. J-. 

which valuer \H^ px^ qx^ rXy &c. be, fucccffivdy, 
iubftituted jfinr ;r (acobrding to preicript) negleding 

intirfiljr the tecxnfi ^ '^^^^ as hatrin^ no cfiba at all 

in the icTult : firom whence we get K Log. 

px 

r=7* — «f r=p — ^ X Log. 

I — rjf, &c. Which niultipliod hj x" (the quantity 
that before divided) gives *^ j; 5* Log* i — 

i;'X Log. 1 — gx — -p, X Log. 1 — rx^ &c. as* 

n times the quantity required to be detemmied. 

But now, to get rid of Ae imaginary quantities 7, 
r, &c. by means of their known values a. + v^act — 1 , 
oL-^ cLCL — I, &c. it will be ncceffary to oh(erve« 
t hat, as the prod w ^ of any two c orrcfpandiflK WWI 
(« + v'^^Mft— i X — r ' eq ual to unity^ 

we may thcrelbre write « -^v^rta.-— il* (= f-») jn« 

ftcad <^ its equal -i, and « + v^«« ii* (as 

inileadof ill equal • by whkh niean» the tw* 

5 £ 2 terms« 
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terms, wherein thefe two qua ntities enter, will 

iland thus ? — at — — ~i f* x Log. i 

— «-f v^««— i'" xLog. I — *. . 

But, if ^ be alTamed to exprefs the co-fine of an 

arch (^), m times as great as that J whofe co- 
fine is ho«denoted^ a; then will^— .v^^^P— i 
= * fit — V^a* — il", and -f y/ AA — i = 

floxioDt of At drcnl^r VCf wbofe eo^fiact and i* 

dent, if thofe am be fnppded in may'^eoBm fatio''«f 1 to ir/TKit 

= . ■ A* . and coaftqoMllf :iliit ■ ' 

(- ' _ _ y' > = 




From whence, by taking the fluents, • X Log. x '^•^^ — ' (or Log. 
* x^xx — i'") rr Log. .V -f- y/ XX — i ; and confcqucniljr 
jt V'** - li' =r A'-f- »/XK~ I ; wbeoce alfo, feeing jr- V^jr*- i 
u the reciprocal of * + — i, and '/ XX— \ of X+ 

-/AXTT, kU Kkewife erident, that x-Vwr'-i^' rr ^- v^^^- T. 
Heace, not only the truth of the above aflumption, but what has been 
advanced in relation to the roots of the equation «' — 1= o, will ap- 
pear manifcft. For if * + ^ xx \ be pat = ^ wiO ( == 

vr;rx— 71") = A^± '^XX—\ : where, alTamiDg A'=: 1 = 
co-£ o = co-f. 360^ = ci»>f. a X |6e* sr co*f. 3 x 360% &r. die^iia.- 
tioawttl become »«:='t, or — t = o i tad tbe difticnt valves of 
ia the expfcflym (« ± — 0 for the root a:, will cooft^acatly be 

^ co fiBM oP dM tm, -. ^i2.Vlli^; iM aia beiiig 
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cft + \/«ct — if: which values being fubllituted 
«bo7e, wc thence get * 



*— log. I — + log- i-^rx 
+ v/^y^ — I X log. I — ^'x — log. I — rx; 
whereof the former part (which, exclufive of the 
fador ji, I fliall here after denote by MJ is manifeftiy 
equal to — ^ x log. i — x i — ( by the na- 
ture of logarithms) as — ^ x log. I — j + r.« + 
g rx^ = — Ay. log. 1 — 2 a X + XX (by fubftituting 
the values of q and r^/; which is now intirely free 
from imaginary quantities. But, in order to exter- 
minate them out of the latter part alio, put y = 

log. 1 — jrx— log. I — then will >= 

"* I — rjr I — 7hK?^*+** I— aAjr + xjr 
2s/=rys/r=^^y^ ^^^^^ x/TTTTIyi: 

prefleth the fluxion of a circular arch (N) whofe radius 
is I , and fine » » confcquendy will be 

ss — r 2 ^ which, multiplied by — i,. 

or its equal v^-^x ^i^AA, gives 2 y/i—AA x iVT, 



the comfponding fiAKuUtifltt of thoft abo?«, urweriag to tlie.co' 

fine JIf (— i). In the faiac manner* if be taken — — i r : 

CO f. 1 8o" " co f. 3 X I So" = co f. 5 x 1 80', ^ffr. then will z" = — i , 
Qf f^n^ I o i and the values of x will, in thu cafe> be ;be co-^ncs 

and- 
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and, tills value being added to that of die former 

part (found above), and the whole being divided by 

ji, we tbence obtain ^ — , ■ or. - 

% — co-C M 4- ^in. 2 N for that part of the 
value fought depending on the two terms affcdcd 
with q and r. From whence the fum of any other 
two correfponding terms will be had, by barely fub- 
Aitutiog one letter, or value^ for another : So that, 
log. I — * 

— co-f. M + fin. 2 iV 

— co-f. ^ X M + fin. ^x 1 AT 

— co-f. ^ X M' + fin. ^' x 2 iV" 
, — &c. -f &c. 

will truly exprefs the fum of the fcries propofed to 
be detenniiied $ Af, M' &c. being the hyperboli- 
cal logarhhms of I — aa5f 4- ^-^f, I — 2/3a:4-jpjip, 
I ^ a^^x -f* JT jr, 6cc. A^, AT, N' &c the area 

whofe fines are ^ - — j —======:. 

/^'T^y , , && and ^ ^ &c the inea- 



5^^ 



fines of the angles ezprdQTcd by ^xffir, ix^xiKTy 
3 X X /zr^ 6cc. And here it may not be amifs to take 

notice, that the feries U —4 i 4- 

te. thus determined, is that expreffing the fluent of 
J— correfponding to one o^ the two fasaous 
3 C^tii 
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CoteJUm forms. From whence, and the reafoning 
above lidd down, the Buent of the other firm^ 

— — , may be very readily deduced. For, fincc 

the fcncs I — — ■ . -4- — ; ^ 

Icp.) for diis laft floeoty is that whick arilct by 
changing the fignt «f the alternate cerma of the 
k/aogSi the quantities f, r, && will here (agree* 
ably to a preceding obfervation) be the roots of the 
equation ;tf + 1 = o i and, confequently, a, /3, cT, &c. 

the co-fincs of the arcs 3 x y x ~^,&c. 

(as appears by the togobg note). So that, making 

C C> ^> to themeafures of the 

1 180" 180** i8o» 

angles — x/77, 3x — xw, 5X -^xm, &c, the 

fluent fought wiU.be ezprefled in the very fame nan. 
ner as m the preced ing cafe ^ except ^ the firft 
am, — log. I (arifiag homitiit ratmal root 
/ = i) will here have no place. 

Aiker the £une manner, with a iinall mcteaife of 

trouble, the fluent of ^^'^y^^^ may be derived^ 

ai and « being any integers whatever. But I fhall 
now put down one example, wherein the impoffible 
quantities become exponents of the powers, in the; 
isrms where they arc concerned. 

The fcrics here givcu is j ~ ;v 4. 1* £. 

al^Ji* ^ number whofe hyp. log. 

iff 
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Is ^ X. and it Is required to find the fum of every 
«^ term theceof, beginning at the firft. Here the 
quantity fought will (according to the general rule) 
be truly defined by the part of the fum of all 
the numbers whofe refpedive logaiitbms are — px^ 
^ yx, — r X, &C.J which numbers, if ^ be taken 
to denote die number wfiofe hyp. log. s i, will be 

truly expreflld by iV"^', A^""^', AT""' &c. 
From whence, by writing for r, &cc. their equals 

J, «+ y/a X — I, a — s/ctet — I, /3 + 6 I, 

— y^^gjfZTi, &c and putting d = %/i — 

/5'= v/i — /S/3f ^^^^ ^ ^ iV""^'' + 

iV-^"+N~'"", &c. = i into. AT""' + iV""*' x 

N^' ' + «cc. But JV- " + iV''' ^— is 
known to exprefs the double of tlie co-fine of the 
arch whofe meafure (to the radius i ) is eix. Therefore 

we have -into iV""**x a co-f, dx + 

2 co-f. /S'x, See, for the true fum, or value 
ppopofed to be determined. 

The foluion of this cafe, In a manner a little dif- 
ferent, I have given fome time fince, in another place; 
where the principles of the general method, here 
extended and illuftrated, are pointed out. I {half put 
an end to this paper with obferving, that if, in the 

feries 
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icries given, the even powers of or any other 
tenns whatever, be wanting, their places muft be 
fupplied with cyphers ; which, in order the of num- 
bdrmg o£f» muft be reckoned as real terms. 



ClVr Obferoatio Eclipjis Luna Die 30 Julii 
1757. OliffifM€ d Joanne Chcva- 
Ker, Gmgiregaiioms Oraicrii Prejbytero^ i 
Regia Lohdincnfi Sodefate. Ommum' 
cated by Jacob de Callro Sariniento, MD. 
F.R.S. - 

Tubo optico 8 pedum. 

And Nor. 16. YNitium penumbrae — p ijr iS 

■758- X Initium dubhun ecUpfis p ai 14 

Cttrto jam inocepent — • — p 43 34 

Umbra ad mare humornm obfervata-) g % 

vitrb piano eaemleo - — ——J ^ 

Solo tabo optica obfervata* — • — ^ 3'. 

Vitro flavo obfervata • ■ p 3' 4^ 

Umbra tangit Grimaldum obfervata! 

vitro piano casrulco' -r— . -r- .J ^ 

Solo tubo optico >■■ " ' ■ 9 

Vitro piano flavo • j> 32 8 

•Totus Grimaldus tegitur obfervatusi • 

vitro piano caeruleo •« — f * 

Solo tubo optico — — • — p 34 ^8 

Vitro flavo — — — ^34 47 

• Vol. 50. iF Umb» 



Solo tUbo OptipO my^ Q ^2 

Vitro flavo — . p 

Umbni ad Harpalum Tkro cmIeo7 ^ ^ 

obfervata — - 9 - ^ 

Solo tube optlco « p jj^ 

Umbra ad FracaftoFHim 'S9' 5t 

Umbra ad Mare Ne^Uoft ^^iiim |o.- f>o - 5a 

Obfervata vitro flavo - otv 10 j 8- 

Umbra ad Dionyfiijm: — — 10 y a 

Umbra tan git Mare Tranquillitatis 10 J Jo- 

Ua^bra ad Mare Screnitatis — 1^ 10 i^- 

Umbra tegit Menelaum obiervata 

trocsrSko |lo 11 4 

Sob tabo optioo <^ 10 11 no 

Vitro ftivo — _ 10 II JO 

Totum M>re F<wmriiirin Ityiwr^, 10 t« 3^ 

ruko ob&rvate -^J*^ 

Solo tubo op4o» . — * r— * iO » J i% 

Vitro flavo .--^ 

Umbra ad Proclum ~« Pr«i« |^ 3^ 

JPoflidonIu6 totus tegitur « . «-~ la SI3 ^ 

Totum Mare Screnitatis tcgitnr — ^ 10 14 5^ 

Totum MareCrifium ab umbra Icgitor 10 30 27 

Plato tegitur vitro carulc© obfcrvatus id 31 a<J 

•3olo Cubo optico — — • 10 31 4S 

Vitro flavo ••^ ^2 



4 



Obfcurotio mosnu «~ rm so 5^ 40 



Digitized b , (Google 



i 77^ } 



* . EMBRfXOMBi; 

h r 1/ 

Plato emergit obfervatus vitro flavo 1 1 i p 5 

8o]q tnbo pptico — — • • — ^ si ip 31 

Vitro caenileo — — ^ 11 ip jo 

Ariftarchiis emergit — — 11 11 5 

Oflfifendns kiti^)iftcflief]geito cfafoVMtQsi ^ ^ ^ 

vitfo flavo — M " ■ J i 
Obfcrvafeiia kAo tubo optioo> ■ < ■ St 

Obfervatus vitro osnileo — — • SB %t St 

Gafiendus totOB CKtia umbrufr si a8 . 

Schicardus incipit emergerc — it 45 44 

Totus extra umbram — • — 11 47 10 

Totum Mare Humorum extra umbram ii 46 50 

Menelaus extra umbram 11 SS 3^ 

Mare Serenitatis extra umbram — 11 $9 4^ 

Tycho extra umbra obfervatus vitro flavo 12 co 33 

Solo tubo optico — * — 12 CO 5a 

Vitro caeruleo m i 14 

Lidpit emergerc Msre Crifium ^ i% S 31 

Tofinllfiupe€dfini.-eM«mbftai li 1^ aS 

FioM cclipiis — — — — — I* ftS i6 

OUmtio hitc pecada i eoAo claro ; wtolMra au- 
tetn terns ita diinta.ODM^ lit tmaim m, oi toMBk 
Ihtii dicDflliBerailM*. 
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CV. Singular Obfervatiom upon the Man- 
. chenille Apple. By John Andrew Peyt 

fannely F.ILS. TranJlauJ /rm 

/iirFrencbt 

ReadNvr.i^^nr^HEcroel efiedsof the tree called 
JL Manchcnilfc are known to aJI the 
VfoM : its mUk', which the favAg^ make ufe of to 
poifon their mam, makes the wounds inAided with 
them mortal. The rain, which wafhcs the leaves 
sod branches, caufcs blifters to rife like boiling oil ; 
even the (hade of the tree makes thofe who repofe 
under it to fwcli ; and its fruit is eftccmcd a deadly 
poifoh. I was informed, as a very extraordinary thing, 
that a breeding woman was fo mad as to eat three of 
them, which did her very little harm i and this was 
looked upon as a miracle, and a proof of the fur- 
■pnfing^ efieds of the imagination and longings of 
women with chiM. 

But here is ar het, which will daact Be oreditBd 
by flMuiy peribns, who have frequented iheie Iflandsc 
which I declare to be true. 

•-" One Vincent Banchi« of Turin in Piedmont; » 
ibong robuft osan, and an okLfoldier, of about A>ri 
ty-five years of age, belonging ta the horfe, was a 
(lave with the Turks eleven years, having been takctL 
prifoner at the fiege of Belgrade. He was overfeer 
of my habitation towards the month of July of tlie 
year 17 f 6. He was one day walking upon the Tea 
fide, and feeing a great number of apples upon the 
ground j was cliarmt^d witli their beautiful colours, and 

• - * fweet 
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fwect fmell, refembling that of the apple called d'apis: 
he took and eat of them, without knowing what they 
were J he found they had a fubacid taftc; and having 
eaten a couple of dozen of them, he fiU'd his poc- 
kets, and came home, eating the reft as he came. 
The Negroes^ that faw him eat tliis cruel fruit, told 
him it was mortal; opon which he ceafed toeat them,, 
and threw away the reft. 

About four in the afternoon, "cl-z. an hour after thi» 
repaid, his belly fwelled confiderably, and he felt as 
it were a confuming fire in his bowels. He could 
not keep himfelf upright ; and at night the fwelling 
of his belly increafed, with the burning fenfation of 
his bowels. His lips were ulcerated with the milk of 
the fruit, and lie was fcizcd with cold fwcats; but my 
principal Negro made him a decodiion of the leaves of 
a Ri Linus * in water, and made him. drink plentiful- 
ly of it, which brought on a vomiting, followed by a 
violent purging both which continued for four hours, 
during which it was thought he would die. At length 
thefe fy mptoms grew lefs ; and my Negroes made him 
walk, and ftir about by degrees ; and foon after they 
"were flopped. Rice-gruel, which they gave him, 
put an eno to all thefe diforders ; and in four-and- 
twcnty hours he had no more ailments nor pain ; the 
fwelling of his belly diminifhed in proportion to his 
evacuations upwards and downwards, and he has con- 
tinued his fundions without being any more fenfible 
of the poifon. We fee by thi?, that the cfFedls of the 
poifon of the Manchinelle aie different from thofe o€ 
the fifh at Guadaloupe, which I mentioned. 
Dec. 2. 1756. 

c> vx.. 
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CVL AbfiraR of a Letter frm Mr. Wil- 
liam Arderoa, P.R,S. to Mr.Hemy Baker, 

giving Magmtifm and 
Polarity t$ Brqfi^ Ck mrnamoat od by Mr. 
Baken 

Dear Sir» 

toiN(Mr. i6, I ^QR fome time pad I have been 
X/ making experiments on the magne- 
tifm of brafs, and amongft many pieces thtt I hm 
tried, find feveral that readily attraa the needle ; but 
whether they have had this property originally, or 
have received it by hammering, filing, clipping, or 
«ny other fiich^like caufei- I cannot yet determine. 

I have a very handfome cbmpafs-box made of pure 
brais| as fkr as I can judge : the needle being taken 
out, and placed upon a pin fixed properly in a board, 
and clear of all other magnetics, the box will attraft 
this needle at half an inch diftance j and, if fuffcred 
to touch, will draw It full 550 degrees from the north 
or fouth points ; and I think thofe parts of the box 
marked north and fouth attradt the ftrongcft. The 
cover of the box alfo attra(5ts the needle nearly as much 
as the box itielf. . • 

As to your fuppofition, that Iron may be misled 
vdth the brals, IdoDotknow} but I. have been ia*» 
ftmed it cannot be, as brafs fltizes with a much lefi 
degree of heat than iron, and iron natiurally fwims oh 
fluid brafs. Befides, many of the fpecimens of brafs 
I have tried wece new as they came Irom die milli 
wbere tfaeywmwnmght into plates, andlprefunw 

were 
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ivere cot mixed * ; yet thefe I have ^ven the mag^ 
netic virtue to, when they had it not ; and fome pieceB 
jbf braft, which naturally attrad the needle, fecm to 
the eye as Ajc a bright yellow as any other, and ace 
AS malleable as any I ever met with. 
' Pieces of hraff without any magnetic power, by 
properly him t u a na j f mtd ^viog mm ne dome 
^loeAf\f6tr Mt. JmdiePs method, I baye made at- 
tra£fc and repel the needle, as a magnet dsea, ]ia?mg 
ftwo regular poles : and J now fend yoB one fuch piece 
:cf brafs, wJaach 1 iltvc tb«a made magnetical. You 
-will alfo receive a couple of needles, which I made 
myfelf after the late Zachary Williams's method, and 
a little ftand whereon to place them, the better to 
fhew ]\ow tliis magnetic bar attradts and repels the 
needle when properly npniied j for it muft be noted, 
that iji making thelc experiments it is neceflary to em- 
ploy a very good needle, about 3I inches long, well 
and tenderly fct, and not covered with glafs. 

You will ob&rve, when you try this bar, that the 
^me poles reoel each other, and the contrary polca 
$itnAy whioi proves this piece of braft lobe indtKd 
•widi true magPMlic virtne and polarity. However k 
mmftbenotcdt that thongh the fame poles repel each 
«ther, yet» like natval mMncts, in contad, or near- 
ly fo, they attract each other |, therefore when yoa 
would diew the repefliog power of this brafs bar, you 
muft not bring it nearer the needle than -rV of an inch. 

Magnetic brafs does not attradl iron, not even the 
kfiit partide, fo far as X can find : whether this is 



♦ TWa rrfen to Mr. Baker's having fuppofcd, that old iroa 
an4 old hraii may b« jaixt 6mtdmn^ uid ineUed doivn together. 

owing 

f 
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owing to the wcaknefs of magnctifm in the brai«, or 
to fonic other caufe, I don't pretend to know. 

I have tried to infiife magnetic virtue into fcveral 
pieces of copper, lead and pewter j but all my en- 
deavours have not been able to make them attiadt the 
•needle at aU. Indeed, when I have held a piece of 
pewter, that I have ttyed to make magnedcal, to the 
needl^ the needle would treml)ley but not approach 
liie pewter. 

I iend you another piece of broTs, whofe either end 
attrads either of the poles i this I have infiifcd the 

magnetic virtue into, and can at any time> fb as to 
attract and repel the needle but, like ileel that is fet 
a low blue, it lofcth that polarity in a few hours; 
which may arife for its being too Ihort for its weight, 
or from its different temper of hardnefs or foftnefs. 

A third piece I alfo fend you, which with all my 
endeavours I cannot make attradt the needle in the 
leaft J and yet I can perceive no difference between 
the appearance of this piece and that of thofe which 
da 

Would fome ingenious man purfue thefe experi- 
jnents, perhaps we might have needles made of bniis 
to ad as flroogly as fteel ones do, which would have 
the advantage of being left liable to ruft at fea than 
fleel ones are. 

But my whole dcfign was to fliew, that brafs is 
by no means a proper metal to make compafs-boxes 
of, or to be employed in any inftrument where mag- 
iietifm is concerned. For as it is demonftrable, be- 
yond all contradiction, that fome brafs is found en- 
dued with a power of attra(fling the magnetic needle j 
that other pieces are capable of receiving it either by 

accident 
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accident or defign, (let it be from its being mixed 

with iron, or any other caufe whatever) brafs muft 
be a very improper metal for compafs-boxes, as it 
may occaiion many ikd aad fatal accideots. 

Norwich, OAeb. aa^ 1758. 

It is well known, that brafs has been fomctimes 
found to affedl and difturb the magnetic needle; but, 
to give magnetifm and polarity to brafs, has not, tliat 
I have yet heard, been before attempted. I thbre- 
fbre have taken the liberty to lay the above account 
before this Royal Society, and have alfo brought the 
pieces of hn& mentioned tfaeiein» which have been 
thus made magnetical. 

LoMiom H. Baker. 

1759. 



CVII. Account of the Sea Polypus, by 
Mr. Henry Baker, F. R. S. 

To the Right Honourable the Earl o/* Maccles- 
field, Prefident of the Royal Society. 

My Lord, 

Bod Net. »J« T now return the marine animal your 

»75** ^ Lord{hip did me the honour to re- • 
comniend to my examination} which I find to be a 
ipedes of one Jund of the Sea Polypi, mentioned by 
natiiralifts ; hot I think not my accurately ddcribed. 

The Icinds of Sea Polypi are underilood to be, 
Vol. 50. 5G Firft^ 
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Firfl^ The Polypus, particularly ib called, the Oc- 
topus, Preke, or Pour-coatrcl : ^o whicji kiad oiu;. 
fubjcdb belongs. 

Secmdly^ The Sepia, or Cuttfe-Mi. 
* TtHrdfyt The Loligo, or Calamary. And each pf 
theie has its diffmnt ^ecies-and varieties*^ The an- 
cients add the Nautilus 1 and ibme forts of Star-fi(h 
might perhaps be not impropcrfy ranged amone them. 

All of tnc firft Icmd have eight arms placed at 
cqW diftances round the head ; below the arms ace 
twofpyeSy and the body is (hort and thick. 

Tne Cuttle- fffh, and the Calamary, have each of 
theiTfften arms; of which eight are fhorter ones, ta- 
pering gradually to a point from the head, where they^ 
all rife, to their extremities : the other two (frequent-" 
ly called Tentacula) are three or four times as long, 
perfedUy round, lender, and of an equal thicknefs 
for above two thirds of their whole length j theo^ 
fpieading intaa* foim nearly like that of ttie ihorter 
anns. Gmit onootoi of McehAuk^ or fuckers, .are ' 
placed fomewhat irr^giihrly oo eadi of the fhorter 
arxDs, and on the fpreading parts of the TentacuDi, 
vrhcrc foine of the iiickers are 9 g^e«t4eal liurg^thaiiP 
the reft. 

The body of the Cuttle-fiHi is broad and flat, ha- 
,ving within it a broad friable white bone j that of the 
Calamary is a fort of cartilaginous cafe holding the 
inteftines, of a roundilh oblong fhapc, furniflicd with 
two fins, and having within ic a thin tranif>arent claf<* 
tic fubflance like Mnglafs. 



Digitized by Google 



I 




Digitized by Google 



[ 779 ] 

' The month of the Poar-contrel, Cuttle-fi(h, and 
Criamarj, is placed m thefoce-pttrt of the head, be- 
tween the aims, having an horny beak, hard and 
hooked like a parrot's, which fomc writers call the 
teeth. The eyes of them all are nearly in the £uBe 
poiition. 

As the fubje<5l under examination refembles in 
fome particulars all the above kinds of Polypi, this 
fhort account of them may, it is hoped, render the 
following dcfcription of it the more intelligible : and 
with the fame view, Mr. George Edwards, Fellow of 
the Royal Society, has been to obliging as to make 
dfawings of tht aniinal i^f, in four dMettnt po^- 
iltions» and df the oAtural fise } which drawings aie 
hecewith pKefenied to your Lotdihip. 

Our Polypus is of the Pour-cootrd kind, and I be- 
lieve of tliat (pedes called Bolytsna } which is faid 
to have a muiky fmell ; but if ours had fuch a fmeU^ 
die fpirits wherein it lies have taken it quite away. 

In the drawing [See Tab. XXIX. Fig, i.] is (heWn 
the anterior part of this animal, which has much the 
appearance of a Star-fiOi. Here are eight arms about 
three inches in length, united at their roots, and pla- 
ced circularly at equal diftanccs in the fame plane, 
which has a confiderable finking towards the center. 
Thefe arms diminifh from their rife to their extremi- 
ties, and end exceedingly fmall. Near the head they 
are quadrilateral, but the under*fide oontrading gra* 
dually to an edg^, they become towards the ends tri* 
lateral. Ontheupperfideofeacharmaretwopows 
of acitabula^ or fuckers, llanding in a beautiful or- 
der, as clofe as diey can well .be placed, ^nd beein-- 
ninj; from the center of all the arms. Thefe fucKw' 
« . s Q z are 
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are perfedly circular, with edges flat on the top/ and 
a round cavity in the middle of each. They arc 
largefl in the wideft part of the arm, and Icflen as 
the arm diminiflics, till tliey become fo fmall as hard- 
ly to be difcernable. It is very difficult to tell their 
number : 1 counted as far as fifty in a row, but an» 
certain there are many morej and I don't imagine 
the eight arms have fo fcv^r a« » tfaottiand on them. 
They rile lome height above the furface of the fkin f 
md wheiever they are not, the fkin of the arms (un» 
\e& on the under-fide) is granulated like (hagicen *. 

As in the other kmds of Polypi the mouth is placed 
between the arms confpicuoufly enough, I expe<aed 
to find it fo in this ; but the fpirits had contradbed it 
fo much, that I could difccm no opening at all where 
I thought the mouth muft be j and therefore could 
not fay, with aflurance, that the mouth was placed 
there. Under this difficulty I applied to Sir Hans 
Sloane's moft valuable colle<Sion of natural hiftory ia 
the Britiffi Mufaum, where I found feveral fpccies 
of this kind of Polypi, and amongft the reft a fmall 
dried fpccimcn of the fame fpecies as ours, and a 
much larger one in fpirits, of a fpecies that coines very 
|)ear it. 

This brge /jpecimen afforded the iniermatioa £ 
flood in need of: for though here alia die mouth waa 
doied, and the brak drawn down into the center be«- 
tween the arms, fo as not to be feen at all j yet, by- 
the help of Dr. Morton and Mr. Empfon, I had the 
£itisfa^on to- fee the niouth opened, and the beak in. 

- '* Some ofthePour-^anlvd kind hawc but one row of fudceno^ 
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the fame fituatlon, and of the fame form and fub- 
fiance, as in the other kinds of Polypi. Having 
gained this knowledge, by applying the point of a 
bodkin, I eafily felt the beak in our Polypus j but in 
fo fniall a fubjedt it cannot be brought to view with-- 
out diffeaion, which it the reafon k does not appear 
in thcfc drawings. 

Fig. z, reprefent^ the Polyiais fo placed as ta ihew 
die fituation the eyes aiid the torm of its body» 
and aUb in what manner the arms are turned back in 
the fpccimen before us; but we may fuppofe them 
thns- difpofcd merely in the a£t of dying, and that 
when alive they are moveable in all directions. 

On that fide of the body oppofite to the eyes, and 
which therefore may be termed the belly- part, there 
appears a tranfverfe flit or opening in the Ikin, not in 
a ftrait line, but a little femicircular ; from the an- 
terior part whereof a tube or pipe proceeds, about 
one third of an inch in length, fmaller at the extre- 
mity, where it opens with a round orifice, than at 
the bafe, and reaching to wit^n ai fmdl diftaactf of 
the arms. As botK the Ciittle-fifli and Oilanuuy 
have a pipe nearly in the iam fituation, though fome« 
what cufeent in figure,, through which they occa^ 
fionaUy difcharge an inky liquor^ and fome writers 
fiiy the iisces a&, it is proboAile the pipe in this ani- 
mal may ferve to a like purpofc ; and as the body 
of the Calamary is included in a cafe, the flit acrofs 
the body of this animal (hews its belly part to have 
alfo a fort of cafe, though on its back there is no fe* 
paration as in the Calamary. 

Out of the aforefaid flit or opening a bag iflues 
with a very flEcnder neckj. extending towards the tail,. 

and 
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enlarging gradually to its end. This bag is' 
above half the length of the body, and appears like 
another body appendant thereto. I ihould be iti-» 
tircly at a lois concerning this bag, did not fome pat- 
fages in Mr. Turbcrville Needham's curious obfer- , 
vations on the milt vefTels of the Calamary enable me 
to form fome conje<5tures about its ufe. 

Having diile£ted fevcral Calamariee on the coaft 
of Portugal, ^tiioat tlie kill iniKcidoii of tnilt or' 
floe, and cofii^atttljr iiHthcmt loiowiitt whkh were 
male or femate^ he was much ihrpriwd (about the' 
middle of the month of December) to mid a ntm 
vt&\ forming itCAf m an obi^liill'faft, abd replete 
lirith a mUky juice. This was an oval bag, in which 
the milt veiSels formed themfelvds gradually, thti* 
bag unfoldiog as thefe framed and difpofed them- 
felves in bundles. Before thai time he had obfervcd' 
two collateral tubes, which are alike in both fexes ;* 
but a regular progrefs in the expanfion of the- 
milt-bag and formation of the milt-vcflcls had not 
prcfented itfelf before. Thofe tubes till then ap- 
peared open at one extremity, much refembling the 
female parts of generation in a fnail, but did not 
terminate in a long oval bag extending in a parallel' 
^ith the ftbmadi mM thtio half the kng^ of the- 
fiih, aa he'fbfmd them afterwards when the milt 
rela that filled the whole cavity were fipe for ^eAion/ 
The fame ducts without the bag are found in the fe> 
male alfo, perhaps for the depofition of the ^wn»* 
Vid. Needbm^t Micrpfiopic^l htjcoveries, cap. v. 

It appears from this account that the male Otla*.' 
mary (at a certain time of the year only) has a bag 
whereia the milt-vciibls are contained^ and that the 

female. 
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fcnale has no fuch bag. Since therefore the bag 
our Polypus is found in the lame fiiuation as that of. 
the Calamary, (which is alio a kind of Polypus) w» 
maylVppoic It to be tjie 4;iwk b^ and tjiat ovr,Fo*> 
lypus h a male, tfto at. a time when the suit was* 
r^j^ for cjea^ Ift.tbe fpeci^iieo t}ie> 
l^Mi^iqpi and «Ub 19 the other i{)ecjme9s>' 
ihepce is the fftQie opmingt with the pipe tl^a|t rjie» 
ausQve it towards the arms, but not the lead appear-^ 
ajice of the bag m quediqa; they are therefore pro- 
h^ly jeqoiajes, .or if. oxales, wm Wfth^ hefote fych' 
bag was formed. 

Pig. 3. prcfents another view of this Polypus, its 
arms extended circularly with their under- fides next 
the eye, and the body fo difpoCed as to (hew the 
tranfverfe opening a, the oval bag ifluing therefrpqa 
and the pipe riling upwards towards the arms c. 

Fig* 4. (hews the Polypus with its tranfverfe gpen- 
ing and the pipe riilne therefrom, b^t without the oval 
ba£i it is ^tilled th^s ^ R on de l ethis and Ceiiier, 
and thf i^pecinea at the nritiih Moicm has aJ^ this 
amaraMse. It la^h^ fi^wm, wkh the ams ajum^. 
deo forwards. K Is a ii^^mfied figwe of one tb^ 
actfcbula, or fuckers^ of which there are two rowa 
•B each arm of this Polypus, as before defcribcd. 

Mr. Nee4ham> iu his deicripuoa of the fiackers of' 
the Calamary, (which he had many opportunidii of 
examining whilft alive, and whofe mechanifm is pro- 
bably the fame as in thofe of our Polypus) informs^ 
us, " that the action of the fuckers depends partly 

00 their lhapc, which, when they are extended^ 
•* refembles nearly that of an acorn- cup, and pai tly 
^ upon a deep circular cartilaginous ring, aroKd with. 
^ Xmall liOois| wh^h i» f<;cured in a ^lin membrane 

^ ^ fomcthing, 
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fomething tranfparent, by the projcdion of a ledge 
inverting the whole circumference about the middle 
of its depth, and not to be extracted without fomc 
«* force. That each fucker is faftened by a tendi- 
nous ftem to the arm of the animal : which (lem, 
togedier widi put of the membrane diat is below 
*' the circumference of the cartilaginotts ring, rifes 
*' into and fills the whole cavity when the animal 
oontrads the fudter for a^on. In this ftrte 
*^ whatever touches it is firft held by the minute 
hooks, and then drawn up to a clofer adhefion by. 
^ the retradton of the flem and inferior part of the 
*' membrane, much in the (kmc manner as a fucker 
" of wet leather fuftains the weight of a fmall Aone." 
Vid. Microfcopical DifcoverieSy p. 22. 

M (hews one of the cartilaginous rings armed with 
fmall hooks, of its real fize. The ring this is drawa 
from was taken out of a large fucker of a larger Po- 
lypus, and is prefented herewith. 

fiy thefe fuckers the Polypus can £x itfelf to rocks, 
and prevent its being toiTed about in ilorms and tem- 
pefts} bat dieir principal ulb muft undoubtedly be to 
ieize and bold its prey : and to this purpofe they are 
moft admirably adapted % fat when tfa^ are all ap- 
plied and ad together, unlds the Polypus jpleaies to 
withdraw them, nodung can get nom it whole 
Arength is infufBcient to tear off its arms* Sooifi* 
thing lilse thefe fuckers is found by the microfcope 
in the minute frefh water Polype, whereby it is able 
to bind down and manage a worm much larger and 
feemingly ftronger than itfelf*. In like manner the . 



* Of this I gave an account Tome years ago. In my atttaipC 
towanlt a Natunil Hifioiy of tbe Polype, chap. v. 

Iblk 
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JItUa arborefcem (which may alfo be called a Polypus), 
though it has not fuckers, yet by the hooks along its 
arms, and the multiplicity of their branchings, which 
have been counted as far as 80,000, it can, by fpread- 
ing its arms abroad like a net, fo fetter and entangle 
the prey they inclofe when they are drawn togctlier, 
as to render it incapable of exerting its ftrcngth : 
for however feeble thefe branches or arms may fingly 
be, their power united becomes furprifing. And we 
ate affimd nature is fi> kind to all tnde animals, that 
if in their ftmggles any of their airms are hrolcen ofi^ 
after fome time tliejr will erow again ; of which a 
ipecimen at the Britifh Mufeum is an undoubted 

nf; for a litde new arm is there fcen fprouting 
I in the room of a large one that had been loft. 
It is evident firom what has been faid, that the Sea 
Polypus muft be terrible to the inhabitants of the 
waters, in proportion to its fize (and Pliny mentions 
one whofe arms were thirty feet in length) ; for the 
clofe embraces of its arms and the adhefion of its fuck- 
ers muft render the efforts of its prey ineffedual ei- 
ther for rcfiftance or efcape, unlcfs it be endued with 
an extraordinary degree of ftrength. 

Sea Polypi are frequent in the Mediterranean : but 
Mr. Haviland of Bath, to whom we are obliged for 
this, which is of a difieient ^yedes, thinks it came 
from the Weft Indies, where it is called a Oit-fi(h. 
That like it in the Britifli Mufeum alio came from 
thence. 

As the Polypus I have endeavoured to defcribe is 
much contradcd by lying long in fpirits, and diH* 
ie6tion would deftroy a fpecimen well worth prefer- 
ifing, I hope to be excufed if this account (hould be 

Vol* 50. 5 H found 



[ 786 ] 

found deficient in fcveral particulars, or chargeable 

with fomc millakcs. 

Wii\\\i me the honour to be, 

My Lord, 

Your Lordrtilp's 

Moft humble and obedient Servant, 

„ Sciind, H. Baker, 

Nov. a3d, I7s8. 



CVIII. A Defcription of the fofftl Skektm 
of an Animal found in tie Alum Rock near 

Whitby. By Mr, Wooller. Communicit- 
ted by Charles Morton, M. D. RR. S. 

Read Nov. 2j. yx is in this rock, that the Ammonitatv 
»7$8* Snake-ftones, as they are common- 

ly called, are found, which have undoubtedly been 
formed in the exuvia of fiihcs of that fhapej and 
though none of that fpecies are now to be met with 
in the Teas thereabouts, yet they in many particulars 
reiemble the Nautilus, which is well known. The 
internal fubftance of thoie ftones, upon a iedion 
thereof, appears to be a ftony coocietlon, or muddy 
fparr. Stones of the fame matter or fubftance, la 
the lhapc of mufcles, cockles, fxc, of various fizes, 
are alfo found therein, and now and then pieces of 
wood hardened and cruftcd over with a ftony fub« 
ilance are likewifc found in it. 

Many naturalirts have already obferved, that among 
the vail variety of extraneous fubilances found at fc. 

veral 
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veral depths in the earth, where it is-impGfflible they 
ihould nave been bred, there are not fb many pro- 
dudions of the earth as of the fea$ and it appears 
by the accounts of authors both ancient and modern^ 
that bones, teeth, and fometimes entire ikeletons of 
men and animals, have been dug up or difcovered in 
all ages, and the moft remarkable for fize commonly 
the moft taken notice of. In the firft particular this 
fkclcton will moft probably appear to have belonged 
to an animal of the lizard kind, quadruped and am- 
phibious ; and as to its fize, much larger than any 
thing of that kind ever met with or found in this 
part of the world j though, from the accounts of tra- 
vellers, fomething iimilar is iiill to be met with in 
many of the rivers, kJces, doc, of the other three. 
. .When the annmd drawing thereof was taken 
January f, 1758. tSee Tab. XXXO there remained no 
more of the vertebra than is therein exprelledj that 
is, 10 between D and F, and 12 between G and H: 
but when it was firft difcovered, about 10 years ago, 
they were compleat ; and there was beiides the ap> 
pearance of what was then thought to have been 
fins, near the back part of the head at A, the fame 
as appeared further backward at E, when this de- 
fign was made. The vertebra^ &c. now wanting 
having been either dug up by curious perfons, or 
waftied away by the violence of the waves at high 
water, and the accidental beating about of ftones, 
fand, 6cc. during that time s the water covering this 
ikeleton (everal feet at hidi ^tnSf/a in fpring tides s 
the cavities in the racl( ftiU remaining as in the dc- 

The fubftance of the bones, with their periofinm^ 
on the covered or under fide, in moft ports remains 

5 H 2 intiiv. 
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iothe, and iheir ntthre colour in fonit pltoift in • 
good meafure preferved, and the teeth widi their 
Snooth poliHi plainly to be difcovcRd. Part of the 
mandible near the extremity was covered with a fhelf 
of the rock about three inches thick ; which being 
cot away and retnoved, both the mandibles appear- 
ed under it com^ lcat, with the teeth of the upper and 
under one, plainly lockiiig or palTing by each other. 
Thcle appeared to be of the denies exerti or fang 
kind, as well as all the others in the narrow part of 
the mandible, and further backwards they were not 
obfervcJ. From this ledge or flielf the mandible 
towards B is fingle, and appears to be the upper one 
of the living aninnal; ana fiom the head not being 
cxaOly in the line of die body, that part hai bean 
inverted, or quite turned over, and the body itfel^ at 
appears from the traniVerib proc^fo of tfae«»rljAnr, 
lies on the rigjit fide. There appears one row of 
teeth only on each fide of the mandible, and they 
' arc about \ of an inch afondcr. 

The mandible B A, the crwtium gh, and the imrw 
iebr£ from D to F, were attempted to be taken up 
whole J but the bones being rendered extremely brittle, 
and the rock in which they were fixed being a brittle 
blackiOi flate, with joints or fiifiircs runiiing in every 
diredion, would not hold together : the whole there- 
fore fell in many pieces, the vertebra in the joint* 
only, which makes them cafy to join together again, 
and befides (hows very plainly the tranfverie and fpi- 
aal prooefles diereof, with the foramen b the ladier 
for the fpinal marrow. It was now that a piece of 
the OS femrisy about four inches long, fhewed itCelf 
in the fparry concreted fubAaaoe at ^ together with 

apiece 
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ft pieoe of tlie ti immumammt to which it had fasem 
aitkiikted or joioed* Tbb» with what has been be- 
fbic lemarked, will fufficlemly prove this to have been 
an aniiaal of the quadruped, and probably, from 
the (hape of the cranium peculiar Co iilhes, of the 
amphibious kind. At the fanne time many pieces of 
the cofia or ribs, as broke and crulhed up againft 
the vertebra, were plainly vifible. The cavities of all 
the bones were filled with a fubftance, which appear- 
ed the fame as the rock itfeif; and the fubftance on 
each fide the vertebra ^ as they laid, was a mixture 
of fparry concreted matter with that of the rock it- 
fclf, which is a blackiili flate. The animal, when 
living, muiik have been at leaft. li or 14 feet long. 
And the diiaenfions of wfade, or particular parts 
of the ikdcKm, may be neafured firoin tha fcale an* 
acjted ifaMietott 

This ilcckloo lay about iix yards lirom the ibol 
of the cliff, which is abpul iixty yards in perpen- 
dicular height, and mufi; have bc^ covered by it 
probably not much more than a century ago. Ths 
cliff there is compofed of various firata^ beginning 
firom the top, of earth, clay, marie, flones both hard 
and foft, of various thick neffcs, and intermixed with 
each other, till it comes down to the black flate or 
alum rock, and about 10 or 12 feet deep in this 
reck, this flccleton laid horizontally, and exactly as 
defigned. The probability, that this cliff has iormerly 
oovered this animal, and extended much more into the 
lea, is not JB the knift doubted of by thc& that know 
it. The varbus jlrata^ of which it is compofed, are dai- 
ly moulderii^ and idling down \ and the bottom, be- 
ing the flaty alum Eock» is alio daily beat» wafiicd» and 

voro 
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wore away, and the upper parts undermined, whence' 
many thoufand tuns often tumble down together. 
Many antient perfbns now living, whofe teftimony 
can be no way doubted of, remember this very tliff 
eictending in fome places twenty yards further out* 
than it does at prefent. In (hort there is fufficient 
evidence, that at the beginning it muft have exten-' 
ded near a mile further down to the fea than it docs 
at prcfent ; and fo much the fea has there gsuncd of 
the land. 

Thcfe are the principal fa6ts and circumftanccs at- 
tending the fituation and dikovery of this fkeletonj 
wliich from the condition it is in, and from the par- 
ticular difpofition of the jirata above the place where 
it is found, feem cleaily toeftablifli the opinion, and 
almoft to a demonftratbn, that the animal itielf muft 
have been antediluvian, and that it could not have 
been buried or brought there any btherwife than by 
the force of the waters of the unlverftl deluge. The 
different flrata above this (keleton never could have 
'been broken through at any time, in order to bury it, 
to fo great a depth as upwards of 180 feet; and con- 
fequently it muft have been lodged there, if not be- 
fore, at leaft at the time when thole Jlrata were form- 
ed, which will not admit of a later date than that 
above-mentioned. 

P. .S. In the xlixth vol. page 639, of the Pbilofopbi^ 
cai Tran/a^ions, an animal is defcribed by Mr. Ed- 
wards, which was brought from ihe Ganges, and 
relembles fim in every refpeft. He calls it Ztf- 
certa (crocodibts) ventre mar/upio drntato, faudtm 
M^rganferis r^rum amukmtimu 

OX. 
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CIX. A Dijjeriation upon the Phoenician 
Numeral Chara&ers antiejitly ufcd at Si- 
don. In a Letter to the Rev, Thomas 
Sirch, D. D, Secret, R. S. from tie Rev. 
|ohn Swinton, Af. A. of Cbrift-Church, 
bxon, RR.S. 

Reverend Sir, 
Rena Dec. 7, T TAVING, by the afTiftance of the 
'^^ ' X J. Padmyrene numeral chuadm, 
lately made a diicovery, which may perhaps here- 
after be of coofiderable fervice to chronology; I 
could not longer defer, though now deeply engaged 
in other matters, communicating it to the. Royal 
Society. Nor will the memoir containing this, I 
flatter myfelf, be deemed altogether unworthy the 
attention of that learned and illuftrious body. For, 
unlefs I am greatly deceived, it will bid fair to afcer- 
tain, with a fufficicnt degree of prcciiion, the Phoe- 
nician dates of fcveral antient Sidonian coins, one of 
which was ftruck above a century before the birth 
of Christ, hitherto utterly unknown j and evince 
the. notation of the Pheenidans, at lei^ thofe of Si- 
don, when they iirft appeared, to have been ex- 
tremely iimilar to^ if not nearly the fame with, that 
of the Palmyrenea. 

r. 

A fmall brafs coin of Sidon (1), now in my pof- 
feflion, exJiibits on the reverfe three Pha'nici in Ict- 



(1) Se« PIftte xxzi. Fig. i. 
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tcri, that form the word SIDON, over the ptow of 
a (hip, the ufual fymbol of the city wherein it was 

flruck. This coin, wMch is in good confervation, 
I formerly (2) publiflicd and explained. The cha- 
raders however in the exergue, which I could then 
make nothing of, were not with fufHcicnt accuracy 
delcribed. This has induced nie to tranfmit you 
another draught of the fame medal, wherein proper 
care has been taken to remedy that defcdt. The two 
firft of thoie cbara6sn, though fomewhat imperfe^, 
appear niantfeftly enough to be Scbsn and Tzade $ as 
the former occurs on the Palmyrene (3) marbles, 
and the latter on ievcral very Taluable (4) Phoenictaii 
coins. The others ib nearly reiemble the numeral 
characters of the Palmyrenes, that they mfty un* 
doubtedly be conlidered as pointingf out to us a date. 
Which if we admit, the Scbin and Tziide will fccm 
to be the initial letters of the words fttf nJtr, THE 
YEAR OF SIDON, or IN THE YEAR OF 
SIDON; as the elements Pe and Scbin apparently 
denote tXS& HDS, THE PASCHA OF THE YEAR, 
or IN THE BEGINNING OF THE YEAR, on 
the rcverfe of the famous Samaritan coin of Bologna, 
publifhed by Sig. Bianconi (5) not many years fince. 
Nor can the phrafe, THE YEAR OF SIDON, or 
IN THE YEAR OF SIDON, intimating the year 



(2) De Num. quibufd. Sam. it Pbcot, (^c. Dijirt, p. 56—59. 
& l ab. IJ. Oxon. 1750. 

(3) Marm. Palmyren. a CI. Dawk. edit. paC 

(4] Vid. Hadr. Reland. Pa!a-jL lliuj^rat. p. 1014. Trajca. 
Batavor. 17 14. £rafni. Frod. ad Annel. Cm^tndiar, Rtg^ iS Rtr, 
Sjr, Tth. VIU. &e. Viemue, 1754. 

(5) Df ^Itf. HAramr. tt Grocer. Lit* LikL JotO* BiyCift. 
SiucoiL 3i> 3a. figooniae^ 1748. 
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of the proper aera of that city, be looked upon as , 
repugnant either to the Jcwifli or Phoenician genius j 
a limilar expreffion having been ufed, both in their 
writings (6) and on their coins (7), about the time 
that the Phoenician medal before me was ftruck, by 
the Jews. That the hill of the numeral chaiadlers 
here ftands for TWENTY, we may infer from the 
cofiefpondent one of the Palmyreaes, to tlie form 
of which it is by no means unlike. This will like- 
vn& he confirmed by the dates preierved on other 
Phflenidan coins, wiuch will be immediately pro- 
duced. The next, denoting a lefier number, and 
not representing FIVE, which we find alw^ ex-, 
prefied by minute right lines on the Sidonian medals,- 
muA indubitably occupy the place of TEN. The 
lix following firokes, after what has been juft ob- 
ferved, will be acknowleged to add SIX to the fore- 
going numbers j fo that the infcription in the exergue 
will no longer remain a myflery, the whole only im- 
porting, IN THE YEAR OF SIDON XXXVI. 

n. 

I have three other coins of Sidon (8), of ahnoil in- 
tirely the fame type; onlyooeofthemodiibitBadfltfeia 
Oceek nmnenls, and two bear PhflBnician<dales. The 
Ofeck munerak w EOT>C0CLXXV} anddiePhflfr- 
ntdan oorre&ond wkh the niimhers CYY. CXXVH. 
to both of which are pccfized the above-mditioned 



(6) T. Mioeab. i. f a 

(7) Hadr.Rdaiid.i)»MM.IWr^. (aCTi^aaiSV- 

numy 1709. 

(8) See Plate zsu. Fig. 2. 

Vol. 50. fl initial 
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initial letters. We meet with draughts of two fimllar 
medals in (9) Arigoni, adorned with chara<^ers, ex- 
preffing the numbers CXXVIII, CXXX. All thefc 
coins prefent to our view a turrited head and a branch • 
of palm, pointing out to us the coixntry to which 
they bdoi^, and on the reverie the ufau ^mbol of 
Sidon. The year handed down to 1I6 by the Greek 
dace EOT, is die 37 fth of the sera cf) Seleucus^ 
and thofe denoted by the Phoenician numerals anfwer 
to the I30th, ii^thy 128th, and i3othy ofthe pro« 
per sera of Sidon, as will be hereafter more fully 
evinced. Hence we may certainly colledl,.that thefc 
pieces were flruck at Sidon in the years of Ch&ist 
1 X,' i8» 19, 2i> and 64* 

ni. 

Three coins of Sidon, different from the former, 
occur in (10) Sig. Haym, and feven (11) more in my 
little cabinet, whofe type is altogether the fame, with 
Phoenician dates, preceded by tlw two aforeiaid inittsl 
letters, upon them. To which we may add five, 
preferved in the noble (12) cabinet bequeathed to 
Chrift-Church, Oxon. by Archbifliop Wake^ and . 
another in the valuable colledion 01 the Rev. Dr» 
JBarton (13), Omon of the faid collegiate church, 
and a .woiihy .member of this SocieQr. On one fide 



(9) Honor. Arigoik Ntim. Pitemc* Tab. I. Nkim. 3, 6. Tarvifir» 
^745- 

(10} Nicol. Haym Roman. Dii Ttjtr, Brittui* Vol. i. p. 106. 
Id Londra, 1719. . . 

(11) See Plate xxxi. Ftg. 3. 

(12) See Plate xxxi. Fig. ^ 

(13) See Plate juuu. Fi^. 3. 

theft 
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(hd(e medals . all exhibit the head of Jupiter, and oa 
ihe jeverie the prow of a ihip, the common fymbol 
of jSidon. Moft of them had various Phoenician 
letters. at firfl impreft on the upper part of the revcrfe, 
and one of them (which is pretty remarkable) nearly 
the fame characters tiiere that appear in the exergue. 
The firft of ttie coins mentioned here was ftnick in 
the year of Sidon 5. This has been perfedlly well 
preferved, and is more curious than any of the reft j 
which were emitted from the mint at Sidon in various 
years of the proper aera of that city, viz. the 1 07th, 
108th, iiotn, I nth, ii^th, H4.th, fifth, ii6th, 
1 17th, and 1 1 9tli. We meet on none of thefe medals 
with the figure denoting^ TWENTY, ufed bv tlic 
.Sidomans, during the period I am now upon. It not 
a little rdembles that which prevailed at Tadmor,(i4) 
in the reign of the emperor Claudius, about ior^- 
aloe years after the birth of Crkist. The moft 
antifint of the Phugnician Goins I am now confidering 
fmitM the commencement -of «he Cliriftian asm 
104 years, and is confequently i f 3 years older than 
the earlieft Pahnyrene inicriptioii that has tiitiierto 
£ome lo our hands (i j). 

IV. 

Some years fince I publifhed a fmall brafs medal 
of Sidon (16), with the heads of Jupiter and Juno 
on one iide, and the prow of a ihip on the reverie ; 



(14) See the Phoenician Numerals in Plate xxxii. 

(15) Pbiltftph. TranfaH. Vol. xlvili. Par. ii. p. 726. 

(16) D* Num. quibufd, Sam. it Pkea, Dijj'in. 59^1. 
k Om. 175a 

f I ft but 
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but did not accurately enough defcrifce the numeral 
chara(5ters, and two initial letters, in the exergue. 
I therefore take the liberty to fend (17) you a new- 
draught, pcrfedly well done, of that infcription. 
Two more coins of the fame type I have fince ac» 
quiredy and another may be feen in ( 1 8) Sig. Haym^ 
. Thefe foor pieces only exhibit the years of Sidoo 
J25 and ip. 

V. 

My fmall collection like wife affords two (ip) other 
Pha'nician medals of Sidon, (20) and Archbifliop 
Wake's noble cabinet one, of the fame type, with 
different Phoenician dates in the exergue. To thefe 
may be added Ave, with the publication of which 
the learned if^odd has. been obliged by ^ig. Arigoni 
(2 1 }b The anterior faces^of .thefe coins 4Ke-adomd 
wit^ a vdied head, rcpielaBling the genius of the 
ciQr wherein thev were ibncfc ; and the reveiies witb 
a humao figure leaning upon a pillar^ and holding a 
branch of palm in its right hand*. B&fcui PhflSttciao 
letters alio there appear,, which may perhaps at firil 
light ieem to render it fomewhaS doubtful, whedier 
the medals belong to Sidon or not. But every fuC- 
picion arifing from hence muil imtncdiately vanifh^ 
when we cart our eyes upon the two initial elements, 
and tlie numeral c hara<5lers, in the exergue ; which 
i karly enQugh indicate the pieces to have been ilruek 



( ' 7 ) See Plate xxxi. Fig. 4. 
lb) Haym, itbi Tup. p. 107. 
19) See Phte xxxi. Fig. 5. 

(20) Sec Plate xxxi. Fig. 5. 

(aij Honor. Arigon. NuauPbeeait^ TabJ^II* Tanriiii» 1745. 
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atSidon, inthcSjd, 87th, 95th, lofth, 1 06th, 108th, 
1 1 4th, and 1 1 6th years of the sera peculiar to that city. 
A PhcEnician coin of Sidon likewife occurs in one (22) 
of Sig. Arigoni's plates, and another (23) in my col- 
le<flion, with the turrited head and branch of pahn 
vifible on three of the (24) medals above defcribed, 
which indifputably appertain to that city, together 
with the very Phoenician letters and iymbol impFeft 
00 the Sidooiaii coins now before me. This, ez« 
dufive of other coofiderations, that might be offered, 
* muft iet the poiixt I am here infifting upon beyond 
diipote. 

VI. 

I have another brafs Phoenician medal of Sidon 
(25}, not a little refembling thofe above-mentioned, 
both in workmanship and fize, prefenting to our view 
. on one iide the head of Jupiter, and on ibc other a 
: hunaan figure with a lance in its right hand. Thii 
Qoin, whKh has never ytt been pnbiiihed, is adorn- 
ed with a Phoenician legend on the reverie, diffircnt 
ii'om thofe of all the others that have hitherto appear- 
ed. I theiefbre judged that a draught of it would 
not be unacceptable, though the date impreil origt« 
nally in the exergue (anfwering to the 16th year of 
. Sidon) has a )ktle iiifiSered irom the injucks of time* 

vn. 

The next Phoenician medal of Sidon, which I 
(haH take the liberty here to dcfcribe, is a fmall brafs 

(22) Id. ibid. Tab. I. N. 5. 

(23) See Plate xxxi. Fig. 

(24) See p. 793, 794. 

(25 J i>ec Plate axaj. Fig. 7, 

one 
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one (26), now in my hands, with a veiled head'OH 
the anterior face, and the prow of a (hip on the rc- 
verfe. M. Bonteroue (2"\ who has publifl^ed it, 
rightly alTeits it to be a Pna-nician coin. Tlie year 
of Sidon, prcfcrved in the exergue of mine, is 74; 
and that in the exergue of M. Boutcroue's, 73, though 
the firfl: numeral character of ^thc latter is fomewhat 
dcionncd. 

VIII. 

The lail Eboenician medals I ihall at prefent pro^* 
duce, in order to fettle the point in view, are (28) 
two in my poffefTion, intirely agreeing both in type 
and form, as remarkable as any of the others here 
touched upon. A fmiilar coin has been publifhed 
by Sig. Arigoni (2<>), and another (30) by M. Bou- 
tcroue i both of which, on feveral accounts, merit 
the attention of the learned. They exhibit on one 
fide the head of Jupiter laureated, with a beard i and 
on tbe levcdc a double cornucopia, together <wl(h 
three or four PlKsnician elements, one or two fii 
wludi are in a g^eat meagre deftced. Abrais medal 
of Sidon occurs in Aidiblfliop Wake's (31) cd- 
ledHbn, as well as one in (3 2) muie, with tlie head of 
Jupiter done eiadly after the fame manner as that on 
the pieces before me, and Euiopa earned by a bull 



(26) Sec Plate xxxi. Fig. 8. 

(27J JUcberchet Curieujet tUs Monoyts dg firmut ^t. Pgr 
Claude Bpateroyc, p. 33. A Paris, 1666. 

(28) See Plate xxxi. Fig. 9. 

(29) Honor. Arigon. ubi fup. Tab. I. NuOI*.2« 

30) Qaud. Bouteroue, ubi fup. p. 24. 

31) See Plate xxxL Fig. 9. ' 
j32} SceFlaiejaatu F^. <^ 
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on the rcverfe j which, exclufive of the infcrlptions 
in the exergue, demon ftratc the latter to bebng to 
Sidon. The firfl: of mine was flruck in the 143d 
year of the proper aera of that city, and the fecond 
five years after. They corrcdt the barbarous date 
ailigned by Sig. Arigoni to liis coin. M. Boutcrouii 
has not favoured the learned world with an explica- 
tion of the medal, of which he has given us a draught. 
Nor has M. VAhhi Barthelemy, who likewiic men- 
tions this very coin, informed us to what place it ap- 
pertains } but contented himielf with barely (33) ob- 
ierving, that the letters preferved on the reverfe are 
Phoenician. I flatter myfclf therefore that I fliall 
not be charged with plagiarifm by this celebrated, 
antiquary, in cafe what is here fubmitted to the con- 
fideration of the Royal Society fliould be fo happy 
as to meet with the approbation of that learned and 
illuftrious body ; not even by only acquainting the 
public, with a Ibrt o( politejj'e fo peculiar to his coun- 
trymen, that it is now become one of the moll dif- 
tinguiihing charaderiltics of dieir nation (34), that 
a certain Oxford dodor has done him thie honour 
** to adopt the explication he had given." 

IX. For 



(33) Mt 'Moiret it Litttratwrt^ tvrit its R^ijlm f^e, Tom. xxhr. 

p. 64. A Paris, 1756. 

(34) The whole note, here referred to, in the original runs thus. 
•* J'avois lu cc Memoire a I'Academie cn j 749, je le communi- 
*( quai dans le m^e tempt k un etranger qui fe trouvoit alors i 
" Paris, & qui avant pafle tout de fuitc en Angleterre, fit part a 

un do^cur d'Oxford de I'explication que j'avoii donn^ de U 
*^ mi^tlle de Jonathan. Ce dernier m*s frit rbnauur it Taitfttr 

dans une favante Diflertation imprimee a Oxford en 1750, ^ 
«^ k fiiitt d'uBc- attfre IMcrUtioa iiir deux infoiptions Phent« 

** cicnnc)/' 

4 
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IX. 

For the farther illuftration of what has been here 
advanced, it will be requifite to obferve, that two 
ajra's were antiently followed at Sidon ; the aera of 
Seleucus, and another peculiar to the inhabitants of 

that 



*« cicnnes." Memoires de Litteraturey t'trei des Regijires d» CAca- 
dhnie Roy alt des Infcrtptions ij Belles- LettreSy i^c* Tom.xxiv. p. 6o. 
A Paris, 1756. 

For the better underftanding of this note, it will be proper to 
obferve, that the flrangcr therein mentioned was M. Briickcr, 
Profeflbr of Hiftory in the Univerfity of BafJ ; with whom I con- 
traded an acquaintance when at Oxford, toward* the clofe of 
March 1750. This gentleman then informed mr, thatM. TAbbe 
Barthelemy communicated to him draughts of three Samaritan 
coins of Jonathan, prince and high-prieft of the Jews. He added, 
that one of tbefe exhibited the words BASIAF.OS AAESANAPOT \ 
which, according to him, M. I'Abbe Barthelemy interpreted of 
Alexander the Great, taking the piece to have been twice ftnick« 
This M. Brucker afterwards in a great meafure confirmed, by a 
letter he wrote to me at Oxford ; which I publiflied intire in 1750, 
and endeavoured to prove, that the foregoing infcription was to be 
underflood of Alexander I. king of Syria, and not of Alexan« 
dcr the Great. The Samaritan infcription, which M. Brucker only 
juft touched upon, as is manifefl from his letter, I likewife at- 
tempted to explain ; producing proper vouchers, in fupport of what 
I advanced. Thus flands the fadt, which feems to have given fome 
offence to M. TAbbe, Hated in the moft concife manner pofEble ; 
and from it, thus flatcd, as I apprehend, are naturally deducible 
the following obfervations. 

1, As I differed in opinion from M. I'Abbe, with regard to the 
words BASlAF.ns AAKZANAPOT, as well as in feveral other re- 
fpe£ts, and fupported by indifputable authorities what I in all points 
advanced, without receiving firom any perfon whatfoever the leafl 
information relative thereto ; it very evidently appears, that I did 
not adopt M. TAbbc's explication of the coin in queftion. 

2. By publtihing M. Brucker 's letter, which I have fliil by me, 
intire, 1 both did him juftice, and clearly acknowledged M. 1 Abbe 
to have firil difcovered the medals it treats of to belong to Jona- 
than, 
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that city (35). On the Greek brafs corns of ^ido^ 
aooording to F. Fioelich (36}, both thefe epochs iocfox 

than, prince and high-prieft of the lews ; and therefore have hf. 
nb mum cndetwured, n he wwrid infinuatet to rob Um of tht 
^lory of fuch a difcovery. 

3. As M. I'Abbe in efFe£l owns himfdf to have Teen my diflerta- 
tion, and has (if M. Bruclcer rightly informed me) fince the reading 
of hit meiiMMrt fubftituted my notioii, relating to Uie word^ 
P.A5:r AFn2 AaESANAI'OT, In the room of his own ; fome peo- 
ple may perhaps imagine* that I have at leaft aa much reaibn to 
recriroinale on thia occ«fion> m ho had to charge me with the adcf^ 
tin of his explication. Nay, as he expili^ ac^unu the pubhc» 
that M» Bruckcr imparted to me the very interpretation of the 
coin he (M. rAbbe] had before communicated to him, and a* 
this int c rpiat a lioM ami evidently makat k 10 have been firft ftroek 
in the reign of Alexander the Great ; every unprejudiced perfon. 
unacquainted with the elevated genius and extenlive erudition of 
M. I'Abbe, will be ftrongly induced u> believe, that there would 
bo no float injuflice in a recrimination. But te bo it kom me t« 
retort Vt\c aa:ufation upon M. TAbb^. His uncommon learnings 
his fingular modeftjr, bis ^liSt honour, his utter contempt of vaoitii 
and oie nmio n in every ihape, lb c u idj p i c i iou i to all the iraiM» 
muft fet him infmitc!y above the reach of fuch an imputation. 
However, notwithftanJing the fupcrior merit and exalted abilities' 
of M. VAhhc, notwithflanding the known averfion of the French 
writers to the piadke here hinted at, and their moft generous and 
candid treatment hitherto of thoie b^ongirtg to the Britifii nation* 
it wiU perhaps hereafter be thought expedient by the AcAnxiir 
or iHiCEirTiom amd Bbmis LtTTKBa^ not ficquentlf Wi 
Ibfier an interval of knm ytan to elapfe, between the reading and 
. publication of their memohrs. For by fuch unaccotmtable delays, 
if often repeated, a handle mfty pofibiy be given to oMUiy of the 
haughty iJlanJkrt ti idbffing upon« or at leaft 
vourahle fcathnaiCi 0^ hue of the n 



ttrtriooi 

body. 

See Dt Num. fmimfti, 8m, l^heUk fSc DiJ^, p. ^1—72. 

(35) P. Hemic. Nor. VerpoaiC A9> ti J^mI. Bfnmmd, Ift, p» 

414 — 424. Lip(i«, 1696. 

(3^) £ra(m. FroeL 4niui. Campend. Reg. tt Rer. Sjr. p< x i J« 
VfaniiBf 1754. 

▼aL. 50. f K to 
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t6 have been ufed. However, the fupputatbii point- 
^ oDt to U6 by the date on the Greek medal aoove- 

mentioned was undoubtedly made according to the 
sra of Seleucus ; iince otherwife the year exhibited 
by that date muft have been nearly coincident with 
the 266th of Christ, which by thofc vcrlcd in this 
kind of literature will never be allowccL For had 
the piece prefented to our view fo recent a date, as 
Sidon firft became a Roman colony in the reign of 
Elagabalus (37), above forty years before j the rc- 
verfe ought to have been adorned with fume other let- 
ters intimating tliis, as were thofe of the Sidonian(38) 
coins pofterior to that event. As certain is it that all 
the Phcenician medals of Sidon, whofe numeral cha- 
radters have been interpreted here, acknowledge no 
other epoch than the proper one of that city, which 
commenced in the year (39) of Rome 643. This, 
I flatter myfelf, from the followfng confiderations> 
excluHve of others that might, with equal facility, 
be offered, will even to demonftration appear. 

I. The fifth year mentioned by the oldefl: of thefe 
coins cannot be the fifth year of the acra of Seleucus, 
bccaufe the Sidonians were then fubjed: to Antigonus 
f4o), in whofe territories the fupputation according 
to that epoch did not take place ; and confequently 
the piece itfelf muil have been flruck in the fiftJi 

(37) Jo2"- Harduin. Op. SiUa. p. 155, 156. Amft. 1709. 
Joan. Foy- Vaillant Bellovac* Numi/met* &u Iw^atn-^ (^t, Jntr.^ 
Jii. p. 97. Parifiis, 1695. 

X38) I idem ibid. & alib. 

(39) F. Hcnr. Nor. Vcroncnf. ubi fup. 

(40} Diod. Sic* lib. xix. Plutarch, in Dtmtr, Appian. in Sjriae, 
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year of the proper aera of Sidon, nearly coincident 
with the 648th of Rome (41). 

No dates ever occacred upon the medals of 
the Syrian kings preiiding over the people of Sidoo,-} 
either to F. Freelich or Dr. Vaillant (42), who 
have fo eminently diftinguiihed themfeives in this 
branch of literature, before the year of Seteucus 1 1 a t 
and therefore neither, the Phoenician dates prcferved^ 
on the aforeiiiid Sidonian coins whofe numeral cha- • 
racfbers do not amount to 112, nor the Greek dates , 
on others falling fliort of that number, can rationally 
be fuppofed to bear any relation to the aera of that 
prince. This certainly muft be confidered as a ftrong 
prefumption, or rather an incontefl.able proof, that the 
laft-mentioned Phoenician dates were deduced from 
the commencement of the proper Sidonian epoch, as 
firom their genuine cardinal point. Which reafoning 
will by analogy extend, as the numeral charadters 
exhibited bf all the coins here explained are of the 
f^me kind, to every one of the reft. 

3. None of the medals of the Syrian kings^ with 
Flioenician letters upon them (43), hitherto publifb'- 
ed» bear any Phoenician dates. This, after what has 
been faid, renders it extremely probable, that the 
pieces of Sidon I am confidering were pofterior to 
thole coins ; and even that their Phoenician dates re-' 
fcrrcd to an sra different from that of Seleucus, fol- 
lowed by the Greek dates on the medals of the Syrian 
kings. Which if we admit, this a^ra could have been 
. Ill ■ ■ ■ 11 iii I. — — — 

(41^ F. Henr. Nor. Veronenf. ubi fup. 
.(4.2; Erafoi. Froel. ubi fup. p. 39. Joan. Foy-Vaill. Sdrtutdar.^ 
Imper. p. i — i^o. Lutct. Parifior. i68i. 

(43) i^^' toy-Vaill. Krafoou Free). Nicol. HaymRomaji. (5cc^ 

"5^2 . 
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no other tlian the new one of the Sidonians, that com- 
menced in the feventh century of Rome. 

4. That the dates vifiblc on thefc coins were fnp- 
^ted according to the latter epoch of Sidon, will 
be manifcft from an examination of the Greek and 
Pfiosnkian brafs medals of that city explained, in (44) 
die b^inning of this paper; ymth tyft aod work- 
manflup are extiemdjf fimflar, if not almoA intnely 
die ftme. For this ciitumibnce is to me an evident 




have followed the sra of Selcucu$, as was undoubt- 
edly the cafe, and the others that peculiar to Sidon 1 
the firft of the Phcenician dates (45) will not be prior 
to the Greek one above fifty-three years, nor the hfi 
of them precede it above forty-three years. Whereas 
. if we fuppofc the numeral infcriptions in the exergues 
of the Phoenician Sidonian coins to have been fupputed 
according to the Seleucian epoch, the difierence be- 
tween the aforefaid dates will be five times as much ; 
which with the fimilarity of workmanihip and type, 
aheady oblenred, will be altogether incompa< ib le» 

5. As the Jews (46), about die time that the fiift 
of our medals was ftruck^ denonunated the sera of 
Selcucus, THE ^RA OF THE KINGDOM OF 
THE GREEKS ; we cannot well doubt but it went 
amongft the Sidonians, who were neighboun to the 
Jews, under the fame denomination. From whence 
it will follow, that the epoch ftyled by them em~ 
phatically, THE JEKA OF SIDON, muft have 
been diffi:reot firom the sra of Seleucus j and coo&- 

/44,) Seeahofe, p. 793, 794. 
(45) Erafm Frcel. ubi Tup. lOt* 
446) X. Maccab. i. to. 

quent^ 
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WIS pecaliar to them. 

The powers of the Phoenician numersF chara^ert 
anticntly ufcd at Sidon, which I flatter myfclf are 
now difcovered, having been for many ages unknown 5 
the Society will perhaps not be difplcafcd to iee ac- 
curate draughts of the principal Ph omician meciafSf 
from whence they are deduced. I have dicrcfbr& 
taken the liberty to tranfixiit them (47) fuch draogltts^ 
winch may be intirdy d epend e d npon. I iim tUb 
ooaftruAcu a tAAc ^ minieiid cfaraflcft' 
dianielves» from Umity to A TwjtMtDt wUcfr 
wffl demooilrate. In the cleareft manner poiSble, the 
g^ciC fliBftiiy iMtwgm ^Mm* iod thofe of the Faiosj^ 
lenci* 

1. From this table it plainly appears, that tRc 
people of Sidon had no particular chara^ltr to denote 
Five, whilft the Phoenician numerals here explained 
were in vogue amongft them ; that they exprcffed 
TWENTY by a charadter, during that period, not 
very different from the correfpondent one ufed at Tad- 
mor ; and that in all other refpeifti the Phoenician no- 
tation then prevailing at Sidon was, in a manner, the- 
fame with that of the (49) Palmyrcnes. 

2. It any not he improper to obierve, thattwa 
of die ffidonian coins I have been confidering (50) 



(47) See Plate xxxi. 
t) See Plate xxxii. 



49) h may not however be amifs to remarl^ diaC moA of tbe 
forms of the rhocnidan centenary and decimal numeral charaAor 
nthcr refemble the correfpondent -PalmfreBenttaieiyte of Gr^Qer 
dM tlnfeof Mlu DMPkim { m'9^h»-^bnam l» crary one, who 
Ihall think proper to compare all thofe difiereat ehuadenone iriilki 
another. Pbikft^h. Tr an/ail. Vol. xiviii. Par. ii. p. 721) 741* 
(so) Sec Plate xxxi. JP ig. 5. U Arigoa» Tab* lJU mn^^u. 

7 inrhSfe^ 
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exhibit the Phoenician word NO, equivalent to the, 
Hebrew HND, and Syriac NNQ, AN HUNDRED,^ 
ipftead of the centenary numeral charad:er. This, 
in conjuniftion with the appearance of that charadter,. 
occupying the very place of the term KD, on others^ 
of thofe coins, firft induced meio belieire» that the i 
ii^ption m&rvtd by every pne of them in the! 
^rgue could be nothing eUe but a date. 
^ J. I (lull beg leave nirther to remark, that none' 
cif the indubitable medals of Tyre, adorned with 
Phoenician letters^ as far as I have been able to dif-. 
cover, prefent to our view any Phcenician dates at all. 
This ftiil more clearly evinces the fecond element 
pjcfixed to the Phoenician numerals in the exergue 
to point out to us the city of Sidon, and not that of 
Tyre } which (fi), indeed, feems already to have 
been fufficiently proved. 

4. From the foregoing obfcrvations \vc may like- 
wile colled, that the coin alTigncd to Demetrius HI. by 
Mr.Maflbn, F.Frcelich (jz), and Sig. Haym, exhibit- 
i{^g a Phoenician legend, without a Phoenician date», 
io the exergue^ ought in reality to be attributed to. 
Demetrius I. Thofe three learned men- therefiare- 
have been guilty of a miilake in this particular. . 
Nor can the head on this medal be denied to bear 
ibme refemblance to that of Demetrius I. (53) 
with a. moderate beard, as it appears on a coin pub-, 
lilhcd by Dr. Vaillant, and in one of F, Frcflich's 
plates. That the letters A K, behind the head, in- 



-. (51) See alcove, p. 791, 792. 1 

(52) Niool. HsTRi Roman, ubi fup. p. 100. Enfin. Frael. iibir 
up; p, I II. Tab. A V. 

(53) J"^"' Foy-Vaili. ubi fup. p. 238. Eaata* FneL ubi fup.^ 
p. 57. l ab. Vll. Num. I. ^ 



dicate the piece to have been ftrack in the twenty^ 
firft year of the proper Sidonian jcra (54.), as Mn' 
Maflon and F. Frcclich are pleafed to affert, can never 
be proved. On the contrary, the improbability of 
fuch a notion may be inferred from two fimilar let- 
tcrs, behind the turrited liead of the Dea Syria (jf), 
on a Phoenician coin, which Mr. Mafibn makes to 
point out the forty-firft year of the proper epoch of 
Sidon; whereas, in truth, that piece feems to have 
been ftnick either in the reign of Demetrim I. or An* 
tiochus IV. (f6) many years before. Nay* that it 
was adually ftrack when Demetrius I. £it upon the 
Syrian throne, is rendered almoft inconteftable by z 
medal of that prince now in my pofleffion, with z 
Beta behind the head on the anterior part, and the 
▼ery reverfe of the lail-mentioned coin. From the 
former of which circumflances it farther appears,* 
that the alphabetic charadlcrs MA, fuppofed by 
Mr. Maffon to denote 41, arc by no means to be 
taken for a date. To which we may add, that 
the head on a Phoenician medal, with the two 
Greek elements A K behind it, publiflied by Mr. 
Reland (5'7), is apparently that of Demetrius 1. ; 
and that the pofterior part of this .ooiii is nearly thef 
fame, in all refpcAs, with the reverie. of -that- (up- 
pofe^d to (58} appertain .tfiPenwtriiis HI, bgrJMTr. Maf-. 



(54) Nicol. Htfm Roman, ubi Tup. p. lox. Erafm. Froel. ubi^ 
fnp. p. nr. . > , ^ i 

(55) NicoI. Haym Roman, ubi fup. p. 10$, 106. 

(56) Joan. Foy>\'aill. ubi fup. p. 200. EraOn. Fred, ubi fup. 
p. 63. Tab. Vin. Num. 30. 

(57) Hadr. Reland. PaUjl. lUtiftrat. p. 1014. 
*(^) Nicol. Haym Roouuii ubi fup. p. loo^ loi. 

ion 
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fon and SIg. Hajrm, But to wave all other confidcr- 
ations, relative to the point in view, that may occur, 
the features and turns of the face on the medals of 
Demetrius III- are fo different (59), that no inference 
of anj validly can he drawn from die pretended 
Moit^ty or iimiuttiite of llitnii in fuppoit of Mr, Ma& 

'w^irimyrae and Pheenidan numenls, de* 
^uced mm coSm and kdcdpdoo$p mav perhaps be 
thought not unworthy n place toio^;ft the arithmetic 
cal chara<5lers of various nations, formetly^ {60) col- 
le&ed by Biihop Beveridge ; and confequently may be 
allowed to render fomewnat more complete the chro- 
nological inditutions, or rather the chronologkal 
arithmetic, of that learned and judicious author. 

You will pardon the prolixity of this letter, which 
the novelty of the fubjc^l may perhaps render a little 
more excufable than it would othervvife have been ; 
and believe me to be, with the moil perfed con- 
ftieratkm aod efteei;n> 

SIR, 

Your ttoft obedknt hiinible Scmo^ 
Mbr. 17. i7ss. J. Swxntam 



(59) Joan- Foy-Vatll. ubi fup. p. 375, 378. Haym, uU flip. 
f. 100. Erafin. Frod. ubt Tap. p. 11 1. Tab. XV. 

(<o) Qui. ficfcf^ M/NiKU Ckmk^t. p. 278-3^. Bonl. 
B7V* 
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ex. Of the Irregularities i?i the Motio7i of a 
Satellite arifvig from the fpheroidical Fi- 
gure of its Primary Plmtet : Li a Letter 
40 the Rev, James Bradley D, D. Afirmo- 
mer Royal^ F, R»S. and Memier of tie Roy^ 
ai Aademy of Sciences at Paris ; by Mr, 
Charles Walmeflcy, F. R. S, and Member 
of the Royal Academy of Sciences at Bcr- 
lioi and of the Infiitute of Bologna. 

Reverend Sir, 

^ead Dec 14, ^INCE the time that afbonomers have 
O been enabled bjr the perfeaion of their 

inftruments to determine with great accuracy the mo- 
tions. of the cclcflial bodies, they have been folicitous 
to feparate and di(lingui(h the feveral inequalities dif* 
covered in thefe motions, and to know their caufe, 
quantity, and the laws according to which they are 
generated. This fcems to furniOi a fufficient motive 
to mathematicians, wherever there appears a caufe 
capable of producing an alteration in thofe motions, 
to examine by theory what the refult may amount 
to, though it comes out never fo fmall : for as one 
can feldom depend fecurely upon mere euefs for the 
quantity of any efied, it muft be a blartieable ne* 
gledl entirely to overlook it without being previoully 
certain of its not being wordi our notice. 

Finding therefore it had not been confi^ercd 'what 
fffcd the figure of a planet differing from tl:at of a 

V^OL. 50. - f L fphere 
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fphere might produce in the motion of a fatellite re-- 
volving about it, and as it is the cafe of the bodies 
of the Earth and Jupiter which have fatcUites about 
them, not to be fpberical but ipheroidical^ I thought 
it worth while'to enter upon the examination of Aich 
a problem. When the primary planet is an exa^ 
g^obe, ft is well known that the force by which the 
revolving fatellite is retained in its orbit, tends to the 
center of the planet, and varies in the inverfe ratio of 
theiquareof the diftancefrom itj but when the pri- 
mary planet is of a fpheroidical figure, the fame 
rule then no longer holds: the gravity of the fatellite 
is no more dircdcd to the center of the planet, nor 
does it vary in the proportion above-mentioned ; and 
if the plane of the fatellite's orbit be not the fame 
with the plane of the planet's equator, the protuber- 
ant matter about the equator will by a conftant efibrt 
of its attraction endeavour to make the two planes 
coincide. Hence the regularity of the liitellite's mo- 
tion is neceflarily difturbed, and though upon ex- 
amination thb efied is found to be but fmall in the 
moon, the figure of the earth difiering fo little fix>m ' 
that of a fphere, yet in fome cafes it may be thought 
worth notice ; if not, it will be at leaft a fatisfa<5lion 
to fee that what is negledted can be of no confe- 
quence. But however inconfidcrablc the change may 
be with regard to the moon, it becomes very fcnfible 
in tlie motions of the fatellites of Jupiter both on ac- 
count of their nearer diftances to that planet when 
compared with its femidiamctcr, as alfo becaufe the 
figure of Jupiter fo far recedes from that of a fnhcre. 
This I have fliewn and exemplified in the fouitli I'a- 
teliite ; in which cafe indeed the computation is more 

exaCt 



Digitized by Google 



f 8n ] 

CK^Oi than it would be for the other fatellites: for as 
my firft dcfign was to examine only how far the, 
moon's motion could be affedled by this caufe, I fup- 
pofcd the fatellite to revolve at a diftance fomcwhat 
remote from the primary planet, and the difference 
of the cquatoreal diameter and the axis of the planet 
not to be very confiderablc. There likewife arifcs 
this other advantago iiooi the prefent theory, that it 
famiflies means to iettle more accurately the propor- 
tion of the difierent forces which diftqrh the oeleftial 
^notions, by aiHgnlng the particular (hare of influ- 
ence which is to be aicribed to the figure of the cen- 
tral bodies round which thofe motions are p erfo r med^ 
I have added at the end a propofition concerning 
the diurnal motion of the earth. This motion has 
been generally efleemed to be exad:ly uniform ; but 
as there is a caufe that muft neccffarily fomewhat al- 
ter it, I was glad to examine what that alteration 
could amount to. If we firft fuppofe the globe of 
the earth to be exadly fphcrical, revolving about its 
axis in a given time, and afterwards conceive that by 
the force of the fun or moon taifing the waters its 
-Gfm he changpd into that of aipheroid» then accor* 
•ding as the aads of revolution becomes a diflbrent di- 
timeter of the ^heroid^ the velocity of the revolution 
muft increafe or dimini(h : for, fince fome parts of the 
terraqueous globe are removed firom the axis of revo- 
lution and others depre^ed towards it, and that in a 
different proportion as the fiin or moon approaches to 
or recedes from the equator, when the whole quan- 
tity of motion which always remains the fame is dif- 
tributcd through the fpheroid, the velocity of the di- 
urnal rotation cannot be conilantly the fame. This 

f L 2 variatioA 
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TariatTon however will fcarce be obfervable, but as it 
is real, it may not be thought amifs to determine 
what its precife quantity is. 

I am fcnfihle the following theory, as far as it re- 
lates to the motion of Jupiter's fatcUites, is impcrfe<5fe 
and might be proiecutcd further; but being hindered 
at prcfent from fuch purfuit by want of health and 
other occupations, I thovght I might (end it yoo iit 
the condition it has kin by me for ibme time. You 
can beft jvtdgc how far it may be of uCe, and what 
advantage might arife firom- further improvements m 
it. I am glad to have this opportunity of giving &> 
frefh teftimony of that regard which is due to your 
diAinguifhed merit, and of profeifing myfelf with the 
highdi esteem, 

Reverend Sir, 

Your very humble Servant, 



Invenire gravitatem corporis longinqut ad circumfe- 
rentiam circuit ex particulis materia in duplicatd 
ratione difiantiarum inverse, attrabentibus conftan^ 
tern* 

'C Sto NIK (Vid. Tab. xxxiii. Fig. i ,) circumferen^ 
tia circuli, in cujus puntta omnia gravitet corpus 
longinquum S locatum extra planum circuli. In hoc. 
planum agatur linea perpendicularis SH, et per cir- 
culi centrum X ducatur rcda HXK fccans circulum. 
in I et K, ctSR paraUela ad HX : producatur au- 
teOQL SH ad diftantiam datam SD, et agantur redher 
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DC, XC, ipfis HX, SD, parallelae. Turn duOi 
chorda quavis MN ad diametriim IK normali eam- 
que fecante in L, ex pundis M, N, demittantur in 
S R pcipcndlculaies M R, N R, concurrentcs in R j 
jundifquc SM, SN, erit SM=SN, MR = NR, 
SR s HL. m;uitur jam SD, k HX five DC, b-, 
XL, X; CX, 2; XI, rj critque HL s= i& — x, ct 
SH s i — «. Eft autem SM ad SH ut attraaio 

rir corporis S verfus particulam M in diredione 
SM ad ejuTdem corporis attradionein ia diredione 

SH 

SH, qus proinde erit fed eft SRsHL, et 

Sid* = SR*+ HR* =SR* 4- SH* -f ML^i^ unde fit 
SH SH 

ad MN» vis qua corpus S attrahitur ad arcus quim 

««> XT SH X iMm 
minimos M»f, fifty exponitur per — =^ -j, 

SH X 2 M/w X HL^ SH* mX^~"4. Efl autem 

hincque poneudQ ik-^ bbssli^ UL^ + SH* ssflE^ ~*=3 

I , 3>z , ^hx ^rr 3z» • ls^^z» , 1 5i/.>z.»r . 

p-T ^ -r-ji 1? IF T" -jTr- i- "t" 
" ^a/^^ * ne^edtis terminis ulterioribas ob longinqni- 

tatem quain fupponimus corporis S. Quarc, fi rcri- 
batur d pro circumferentiii IMKN, gravitas corporis 
S ad totam illam circumfcrentiam feciinduni 511, 

five fluens fluxionis SH x 2 Mm x HL'-j- SH^-|-ML^ ~ ^ 



U^+U^. Simifi inodo obtkMl»tK gnvittt 
ejuAkm corporis S fecundum SR. ^B, L 

Lemma IL 

Corfms hnginqui graviiaiem ad Sfiarmdem eila» 

Um ditirminare* 

Rctcniis lis qu3J funt in Icmmate fuperiorl dcmon- 
llrata; ello C centrum fphxroidis, cujus ajquatori 
parallelus lit circulus IMK. Sphseroidis hujus fcmi- 
axis major fit iemiazis minor eorum difierentia 

quam exiguam efle fuppono ; et dicator D cir- 
cumferentia aequatoris. Centro C et radio aequali 
femiaxi miiiori defcribi concipiatur circuhis qui ttcet 
IK in I, eritque gravitas in diredtione SD, qua uf- 
getur corpus S verfus materiam fitam inter circum- 
ferentiam IMKN et circumferendam centro X ot 
radio X/ defcriptam, xqualis gravitati in lemmatc 
praccedenti definitae dudas in recflam I/. Sed eft 
I / . c : : IX . atque d ."D : : IX . ^7 j unde I / % d , 
D X f :: ix^. aay hoc eft, cx natura ellipfcos, ob 
CX = JK, et IX =s r, 1 1 y. d , D X c zz , Sb, 

adco qu c lixdsa x ^ ^ zz, atque rr^sa 

fcribi autem poteft in fequenti calculo 

— zz pro rr ob parvitateni difterentiae femiaxium 
in quam omnes termini ducuntur. Gravitas igitur 
.corporis S in materiam inter jcircumferentias lupra* 

didaa confiftentem exprimetur per x — zz 



K r:r^ in + ^ - 1» - + + 

- ^fi .Et ii addatur graYitas in iimilem materiam 
* ex 
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ex altera parte centri C ad aequalem a centro diftan- 
tiam, quia tunc CX five z evadit negativa, gavitas 

corporis S in banc duplicem materiam erit x 

jj . ik 6/fza jiW , l$k*z% , i^hbkhh 

bb — zz m^ — + -77— + -JTt 

Ducatur jam gravitas haec in ^ et fumptl 

gravitatum omnium fumma, fadla z, — b^ gravitatio 
tota corporis S in totam materiam globo interiori fu- 
peribrem iccundom diredbnem SD 'seqaatori per- 

pcndicularem prodit u xc x — ^ -jr — — . 

Simiii ratiocinio gravitatio corporis S in eamdem 
materiam iecundum diredionem S R a'qaatori pi- 

rallelam invenitur aequalis D x ^ x ~ -}- — 
Turn fi addatur gravitatio corporis S in 

2h'kty 

globum interiorem, ex un4 parte iScilicet ^ , et 

ex altera --^i liabebitur gravitas corporis S in to- 
turn iphicroidcm. E, I, 

C O R 0 L L. 

Igitur gravitas corporis S lecundum SD eft ad ejuf- 
dem gravitatem fecund um bK five DC in materiam 

fpbanoidis globo interiori incumbentem ut j — ^ 

—p- ad -J + ^ j^y adeoque 11 gravitas prior 

exponatur per ky poftcrior exprimetur per ^ 

quamproxime. Undc cum fit DC = patct gravi- 
tatem corporis S in fphxroidem oblatam non tendere 

ad 



ad centrum C» ied ad pundom c redbe DC in plana 
aequatoris jacentis vjcinius pun^ D. 

PROPOSITIOI, 

Problem A. 

Vires determinare ^ibus perturbatur mdm Satelliiis 
circa Primarium fuum revolventis, 

I 

Ezbibeat jam fphflerob pcaedi^ planetam quemm 
figuii hac donatum, et corpurS iatellicem drca pla- 
netam tanquim primarium gyrahtem. Qiiantitas 
materiae globo fphaeroidts interiori incumbentis squa- 

lis eft five l?f2 proximc, ct fi materia ilia lo- 

caretur in centro fphxroidis C, attraheret fateJUtem 

S fecundum SC vi qus redu^ ad diredtionem 

SD fit ct ad dircaioncm DC fit ^4^. Cum 

igitur vis non turbat motum latcUitis, utpote 

quae tcndat ad centrum motus et quadrato diftantiae 
ab eodeni centro fit reciproce proportiooalis, vires 

ilke 1^, inquasrefolvitur.etiammotumnon 
turbabunt Itaque ex vi D x ^ x -^^ — ^ -4- — ^ 
aufcratur vis r- > et cx vi D x f x -^3 + — ir — 
— aufcratur ct remanebunt vires D x r x 

— "pr + -p-f 77-f motuum 

iatelfitis S pcrtprbatrices. r.Dengnetur va Dxcx 
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^—2^ per tcaam Sr (Fig. %.) ac icfolvatur k 
vim Sq tendentem ad centrum planetse primarii C etob 
trianguU fimilia Sr jr, SDC, aequalcm D x t x ~j — 

exiftentibus ut pri^s, SD ^k, DC = b, SC=/| 
et in vim rq rc<5tjE SD parallclam et jequalem D x c x 
^ ^ atque haec vis pofterior fubduda ex vi 

D X X — ^ + -yr- relinquet D x c x ^ pro 
vl perturbatrice in diredione S D. Unde cum mai& 
tota planet« fit gravitas fatellitis tota in plane- 
tam crit 2^ proxim^, vd etiam et hxc gravi- 
tas eft ad Vim D X f X -j^ Ut I ad 

Deinde vis illius D x f x ^ iecundum SD pars 
ea quae aglt in diredtionc SC eft D x ^ 

addiu viSjdatDxtx^ — vim perturbatri- 
cem tendentem ad centrum planets primarii, atque hxc 
vis eft ad fatellitis gravitatem in primaoMm ut 

COROLL. 

Defignet CK (Fig. 3 .) lineam intofedionis pbno- 
nira aequatoris planetse et orbhae fatellitis, et refolva* 

iuir vis SD agit perpcndiculariter ad 

. Vol. 50. planum 



planum flequatoris, in vim DR perpendicularcm a(f 
planum orbital fatellitis, ct in vim SR jacentem in 
eodem piano. Producatur SR donee occurrat CK 
in K, eritquc SK normal is ad CK, et planum SDK 
jiormale ad planum orbis fatellitis ; ac propterea ob 
^Smilia triangula SDK, SRD, » denotet Bhuqel ad 
fadium i ct ii coiinum anguli BKD, jadiiiationit 
falicet orbitae iatellitis ad sequalorem planets, eat 

DR = SD X « = et SR = SD X /w •= 

cxiftente i gravitate tota fatellitis in primarinm fiium. 

Jam quoniam vis SR jacct in piano orbitae fatellitis, 
hujus plani fitum non mutat ; accelerat quidem vel 
T€tardat motum fiuellitis rcvolvcntis, fed ha^ accele-- 
ratio vel retardatio ob brevitatcm temporis ad quan- 
titatcm fenfibilem non exiirgit : vis DR eidem piano 
perpcndicularis continuo mutat ejus fitum, et motum 
nodi generate quern fcquenti propoiltionc deiiniemus^ 

PROPOSITIO II. 

^Bivenire motum mdi' ex froit&d caufi 4triunium^ 

Per motum nodi in hac propofitione intclligo mo- 
tum interfeilionis planorum aequatoris planctac ct or- 
bitae fatellitis ; orbitam autem ^ellitis qu^inproxlme 
drcularem fuppono. Efto S locus' iatdtitiB. in orbe 
fuo SN cujus centrum C, (F/^. 4.) SF aiscus centre 
C defcriptus perpendkidflm in drculum aequatoris- 
|)lanetaB FN \ SB arciiB eodon centio doleriptas per- 
pendicularis ad orbem SN, atque in SB foauttw 
lincola Sr equalis duplo ipatio, quod fatelles per- 
coneie poffct impelienle ?t DR in Coroll. prxced. 
; f ^ deter- 
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-dmimiiwui^j qao manpm in orbe ftto cksfcHberet 
mnft tf^m minimum fiSiz Mr pcmfia-if, deferi^ 
batur centro C circahts fpn fecanr equatoren^ in Hi 
€f» exfaibebiiPficatii orbitx fatelUtis pon itlam parti^ 

culam tcmporis nodo N tranflato in n. Agantuf 
SC, CN, et SH perpendicularis in Uneam nodorum 
CN, et N//2 perpendicularis in rp;i. Jam cum lint 
lineolae Sr, Nw, ut finus arcuum Sp, SN, crit . 
Sr :: SH . Nwi deinde in triangulo rcdtangulo 
Nw;/ habetur m . i ;; . N;/ j unde per coiiipo- 

fitionem rationum Spam .Sr i: SH, Nix =s 

* X M 

4ato igltur arcu Sp, eft Nn live motus nodi ut Sr « 
;5H. la triangulo fpbaerico redanguto SFN eft finut 
anguU N| hoc eft) anguli inclinatioais orbits iateUitit 
ad aequatoretn planets, ad finum arc^ SF, ut radius 

ad iinum ardis SN, id eft, m . ^ : : i . SH, adeoque 
j :^ m X SH'j eft igittir j- ut SH. Vis^autem Sr per 

CoroU. Prop, praiced. eft ut j, adcoque ut SH; 

quamobrem eft: Sr x SH, proindcque et N/7, ut SH^, 
hoc eft, motus horarias nodi vi prjifatd genitus eft 
in duplicata ratlone diftantia* fatellitis a nodo. Et 
quoniam fumma omnium SH", quo tempore fatellcs 
periodum fuam abfolvit, eft dimidium liimma; toti- 
dem §c*, ideo motus pcriodicus eft fubduplus ejus 
^ui, ft fatelles in decliuatione fofi maxim4 ab squatore 
planets contintt^ pei:ftaret, eofiem tempore generari 
poflet Sit/ igltur fatelles in masumsl M dedinatioas 
iive in quadratura cum node, eritque SN quadrans 
circuli, ct Not menfura anguli N^m five S/r, 
eritque in hoc cafti Nn five motu» horarius no4t 
-ad Niff, hoc eft, ad anguium S^r, ut i id mi 

i M a eft 
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eft autem angulus S/>r ad duplum angulum, qucm 
fubtendit finus verfus arcus S p fatellitis gravi- 
tate in primarium eodem tempore defer ipti, id eft, 
ad angulum SC^ qui eft motu^ horarius fatellitis 

circa primarium, ut vis Sr ad gravitatem fatellitis in 

(Mat 

pimariuin, hoc eil (per Coroll. Prop. !.)> ut 

ad I, five, quia eft in hoc cafu * = w, ut ad 

I. Unde conjundis rationibus eft motus horarius 

nodi ad motum horarium fatellitis ut ^ ad i j et fi 

S denotet tempus periodicum foils apparens, et L tern* 
fms periodicum iatellitis circa primarium fuum, cum 
iit motus horarius fatellitis ad motum horarium foils 
«f S «1 L, erit motus horarius nodi id motum hora- 

rium folis ut x - ad i, et in eadem ratione erit 

motus nodi annuus ad motum folis annuum, hoc eft, 
ad 360°. Quare, fi fatelles maneret toto anno in 
maxima fua declinatione ab aequatore primarii, vis 
praedida ex figura iphxroidic^ planets primarii pro» 
Tcaiens generaret eodem tempore motum nodi aequa- 

lem ^ ^ £ ^ 3^o°> fupradi^ motus verus 

• ihen S 

oodi annuus erit htjus fubduplus> nempe ^ ^ Z ^ 

Si computatk) inftituatur pro luna, afTumendo 
mediocrem ejus orbits inclinationem ad squatorem 
terreftrem* erit n cofinns anguli 230 ; et pofito 
lemtazt terns 1, erit diftantia lunae i centro terras 
Biedlocris /s 60 ctrdtcfs indeque in hypothefi quod 

fit 
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fit diflferentia^ilfiniaxMim ^ = ^ x X 

360'* =z li'^i et ii fuerit c «s maaenCe tend 

177 

tioiibnmter denO, erit lUe mocus « 15'^ Hie erk 
motos nodofum annuus lunas regreffivus in piano 
squatoris terreftitt, qui redudus ad eclipticam, ud 
podea docsbitur, pro Yaiio nodonim fitu evadet 

multo velocior. 

Notabilis multo magis erit motus interie^ionit 
orbitaruin fatellitum Jovis in piano lequatoris Jovial is ; 
et computabitur Tatis accurate per formulam fupr^ 
traditam, modo fatelles non fit Jovi nimis vicinus. 
Sic pro fatellite cxtimo erit L = 1 6d 16^ 32^ ^ = I, 
/ = 25,299 circitcr, fcmiaxium Jovis differentia 
^^Tji po&ti (Ms hujns fatellitis bdbationc ad 
flBquatorem Jovis aequali 3'', erit n cofinus hojus in* 

clinationis, atque ii^.de prodibit ^ £ x 360**= 34' 

circiter, motut fcilicet nodorum annuus fatellitis 
quarti in piano xquatoris Jovis in antecedentia. . Si 
minus vel magis inclinatur orbis ad Jovis Tquatorcm, 
augeri vel minui debet hie motus in ratione coiin6s 
hujus inclinationis. 

CaEtcrum patet motum hunc nodoram in plarib 
jequatoris planctae primarii, allimando didantiam fa- 
tellitis in femidiametris primarii, generatim cfle, dato 
tempore, in ratione compofita, ex ratione direda dif- 
fereniis femiaxium planete et cofinus indinatiooia 
orbis fittellitis ad planetas ae^uatorem, oonjondims 
et ex radone rnvmi. temporis periodici isrtellitis et 
quadrati <^^tiae fateiytis i centro planet*,, item 
conjuikSdm* 

PRO- 



PROPOSITIO HI. 

M^mn Hodinuk Luiut fupra determinatm adEcHf' 

Hcam reducere, 

. Sooto NAD (Pig, 5.) sequttor, AGE ediptict 

fecans xquatorem in A, E a^quinodium vemumi 
A autumnale, LGN orbis lunae fecans eclipticam in 
G et sequatorem in N, LD circulus maximus per- 
pcndicularis in a?quatorem } ct funto DN, LN, qua- 
drantes circuli. Tempore dato vi przedida transfer- 
ratur inter fedlio N in «, et dcfcribatur circulus hgn 
cxhibens Gtum orbis lunaris poil illud tempus, fecet- 

2ue eclipticam in g, Ut autem interre(5tioDes N et 
r fine yerboram ambagibus diflinguantur^ priorem 
in pofteram vocabo Nodtm ^uatoriumt poinrioreni 
Nodum Eclipiicum, Dudis itaque Njnr> Od^ per- 
pendicnlaribiifr in orbem lunae, eft N/i : Nai 11 ti 
fin. ON A, et NmiGd :: i : fin. LG, itemque 
iGg :: fin. GgJ : i ; unde conjund:is rationibus 
profenit N« : Gg :: fin. G^^ : fin. GNA x fin. LG, 

adcoque Gg^Nnx ^ ^^^^ g^'^' Scdbantur 

s pro finu ct t pro cofinu anguli Gg^, inclinationis 
jfcilicet orbitsE lunaris ad eclipticam, ad radium i, v 
•pro finu et u pro cofinu arcus EG, p pro finu et q pro 
«ofiau obliqukatic eclipticx; atque per relblutionein 
.triangoli fpnarici GAN, habebitnr co f. GNAa»#3tt 
gt -f- psu^ indcquc fin. GNA = v^i — qqft 
ipqstu — p^s^u^i Ted fcribi poteft i pro et re- 
jici terminus ^^i^ifl ob exiguitatem finus s anguli 

r 
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j» S*!, proindeque erit fin. GNA = — qsu ; 
jiaetcrttl eft fin. GNA : fin. GA five v :: fin. GAN 
five p : fin. ON, idcoque fin. GN five cofi LG » 

Sr^. ?f . « fio. GNA k 

•fin. LG = pu — qs quamproxim^. Quar^ fit Gg 

IK N X tlZlJl^ atque hie eft motus nodorum lu- 

narium tempore dato in piano ecliptics : quod 
tcmpus illud datum fit anoos iolaris,. habetur N« bb 

^ £^ 360^, unde motas ille edipdcus nodonim 

anntius, nulli habiti ratione mutationis fit6s nodorunn 
ex alia caufiper i4 temporis fadbe^ fiet ^ x 4- psu 

^tLZJl X ^ X 36o», yd e&m 1^ x ii=lf x 

360° proxime. ^ E. T. 

Quo motura nodi loiiaris in hac propofitione ad 
eclipticaai reduximus, eodem prorfiis ratiocinio mor 
tu8 nodi fiiteUkis cujuTvis ad orDitantpIanecaB prhnaril 
leducetur* 

COROLL. I. 

Exinde liquet QuUuin efle hunc mofum nodi, ubi 
fin. LG K o, vel etiam ubi pu ss fs, quod oontingit 
«bi orbilse lonaris arcus GN eclipticana et aequatorent 
cqualis eft 90°, five ubi nddi lunares verfantur 
ja pundlis $ledinatipnis luoaris maxims, five ubi 
arcus AG, cujus cofinus eft ?/, evadit ai^qualis 78° 
id eft, ubi nodus afccndens lunae verfatur in 11° 5-5' 
Cancri, vel 18** f' Sagittarii. Eritquc progreflivus 
hie motus, id eft, fiet fecundum feriem fignoruin, 
dum nodus afccndens lunae tranfit retrocedendo ab 
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18* 5' Sagittarli ad ii© f f' Cancri, rcgreffivqs autem 
in. reliqua parte tevdutionis ; et majdmus evadit 
motua regrdfivus, ubi » as — id eft, ubi nodus 
afoendeiis verfiitor in principio Arietta 1 et maximua 
progreffivtta^ ubi « s X, id eft, ubt idem nodus oc- 
copeC imtittm Librae. Itaqoe ci^ motus ille nodo> 
rum annuua, de quo h!c agitur, univerialiter iit 

aequalis ^ x tLZJf x |. x 360% hoc eft, per Co- 

foU. Prop. 1. cqualia 1 1''* x vel 1 f x 

p^out diflerentia femiaxium terrs fnerit vel tir* 
eadfiendbua fiulioet p Gnu et f cofinu anguU 2 30 28'^, 
atque i finu anguU 5^ S' I } eo anno* in cujus medio 
circiter nodus luns afcendena tenuerit principium 
Arietis, motua nodorum legrefUvus, qui et maximus, 
crit i' 2" vel i' 20"; ubi ver6 Idem nodus fubierit 
iignum Librx, motus maximus progreirivus erit 41" 
vel 53 . Ill aliis nodorum poiitionibus codem modo 
computabitur. 

COROLL. II. 

Si defideretur exccffus regreflus nodi fupra pro- 
^pefliim in integrd nodi revolutione, lequenti ratione 
mveftigabitur. Jungantur equmodia diametro £A, 
in quam demtttatur perpendiculum GK, et fumpCo 
af€U Oh quern deicrioit nodus eclipdcus G quo tem- 
pore nodua equatorius N defcribit arcum Nff, du* 
•catur be perpendicuiaris in GK. Per banc propofi* 

tionem eft G^ . Nji : : . i, five, quia eft i . « 

i:Gh. Qc, At Gg . N» :: q xGk.Gh', 

i^deoque (urnma <?!^ni""^ erit ad fiimmam om» 

nium 
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niLini N«, hoc eft, motus nodi ecliptlci in integrl 
fui revolutione eilt ad motum nodi zcquatorii codcm 
tempore fadtum, ut fumma omnium in circulo 

qutntitatum ^ii^ — q%Gb ad fumtnam totidem 

arcuum Gh^ hoc eft» ut f ad i. Signum autem 
— denotat nntotum fieri in antecedentia five regrefliiiB' 
nodi exoedere ejufdem progrefllim. Unde cum mo- 
tus nodi aequatorii N fit 1 1 vel i quo tempore 
nodus eclipticus defcribit 19^ 2o'|, motus ille nodi 




padto prodh motus nodi ecliptici prcfiuus sequalis 
qy^l' 34" vel fx 4' 39", proindeque eji raJws ml 
jcojkum ^amUtis ecnpfic0 ut i* 34" nul 4' 39" ad 
motum qu0ptum^ oempe 1 6", exiilente diffi^ 
tCDtii axium tem» vel 4' 16" ed exifleote ai* 
que hie eft excefius regreflib oodi fiipra progrefiufn 
ID integri nodi revolutione vi praedidd genitus. £x- 
ceflTu igitur hoc minuatur motus nodi lunaris periodi- 
cus 360% et jremancbit motus ille quem gencrat vis 
folis. 

PROPOSITIO IV. 

Probibma. 

Fsriatiwem inclinatims arits kmans a J 
ecliptica txfiguri ttrrm fiberoidicd 9rtam dettr* 
minare* 

Efto ANH (Fig. 6.) cEquator, AG ecliptica, ct 
A punftum «quinodii autumnalis : fit NGRM orbis 
lunap fecans ecHpticam in G et xquatorem in N, in 

Vol. 50, J N quo 
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quo fumantur arcus NL, GR, sequaks quadrdntibas 
•circuli. Jam li nodus xquatorius N per temporis 
particulam vi prcrdida transferri intelligatur in e.t 

fer pundhim L defcribatur circulus ;;Lr, exhibebit 
ic fitiiin orbis kin'cC poll tcmpus clapfuin, et fi in 
eumdem demittaiitur perpcndicula Nm ct Kr, pofte- 
rius Rr delignabit variationcin inclinatioiiis orbitae 
lunaris ad cclipticam eodem tempore genitam. Eft 
autem N« : N;;; : : i : w, itemque Not : Rr :: i : 
fin. LR ; fed ob NL = GR, eft NG = LR j unde 
conjundtis radonibus eft Nir : Rr :: i : «i x fin. NG 
ex quo patet variadonem inclinationis momentaneam 
efle proportionalctn finui diftantis nodi lunaris ecliptici 
^ nodo aequatorio. Ad diametrum NM denuttatur 
perpendiculum GK, et exiftente Gb decremento arcus 
NG h&o quo tempore nodus aequatorius N deicribit 
arcum N^r, agatur bk parallela ipfi GK, eritque i :. 
GK five fin. NG :: Gb .Kk; proindeque jam crk 
N« : Rr : : Gh : m y. K^, adeoque fumma omnium 
variationum Rr, qao tempore nodus cclipticus O 
dcfcripfit arcum MG, genitarum erit ad fummani 
totidem motuum N//, hoc eft, ad motum nodi a^qua- 
torii N eodem tempore fadlum, ut fumma omniura 
K/i dudla in m, ad fummam totidem arcuum G/;, id 
eft, ut /w K MK ad MG. Sit NH niotus nodi N 
tempore revolutionis nodi G ab uno equinodio ad 
alteram, eritque variatio inclinationis eodem tem- 

pore genita, hoc eft, variatio tota ac^ualis "jg^jp* 
NH 

Unde c5m ^j^^ exprimat rationem nnotds nodi> 

squatorii ad motum nodi ecliptici, prodit theorem* 
icquens : motjus nodi lunaris ecliptici ad motum 
nodi ajuat9rii^ ut Jinus dupHcatus inclinaiionis mdio^ 

cfi 
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cris orh'tta lunnrh ad aquatorem^ ad finum vartationis 
totius inclinationis ejufdem orbltce ad cclipticam. 

In hoc computo inclinationem mediocrcm oibis hi- 
naris ad scquatorem, nempe 23° aS'j, ufurpo, cum ia 
rcvolutione nodi tantuni ex una parte au^j etur, quantum 
cx altera minuitur, et omncs minutias hic cxpendere 
fupervacancum foret. Motus autem nodi lunaris cclip- 
tici efl ad motum nodi lunaris xquatorii ut 19° ^o'k 
ad vel If", five ut 6055* vel 464.2 ad i, unde 
per theorema fupra traditum prodit vsriatio inclina- 
tionis tota aequafis ^'f vel sf' , proiit difierencia axi* 
um terrae itatuitur •^-^ vel 777. Hac igitur quanti- 
tate augetur inclinatio orbis lunaris ad eclipticam in 
tranlitu nodi afcendentis lunae ab squinodtio vernaii 
ad autumnale, et tantumdem minuitur in altera me- 
dictate revolutionis nodi. In loco quolibct G inter 
acquinoctia variatio inclinationis eft ad variationem 
totain ut finus verfus arcus MG ad diametrum, ut 
patet i live differentia inter femiilem variationis totius 
ct variationem quaefitam eft ad ipfam femiftem varia- 
tionis totius ut coiinus arcus MG ad radium, hoc eft, 

ut « — Ciad 1. ^JS./, 

PROPOSITIO V. 

Problem A, 

Motum apfidum in orbe fatsllitis quamframimi cireu- 
lariy quatentis ex figurd pUtneta prtmarii Jpbtem* 
died oritur y invejiigare. 

Per propofitionem primam vis perturbatri>:, qui 
trahitur fatclk^ ad centrum planetas primani, eft ad 

J N 2 fatellitis 
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fiidlitit' gnnrlttlem in q;tfum primarium, ut ^ ■ 

ad I, live, quia per Prop. i. eft y a= w x SH 

(Fig* 4.) poocndo fcilicct m pro finu inclinationis 
orbiOB faieUitis ad flcquatorcm | rimarii, et fcribeodo 

y pro SH, «t ^ X i — ^n^y* ad i j et (uiiiiiui 

harum virium in toti circumferentil cojus radius tSt 
t, efl ad gravitatem fateliitis toties fumpCam ut ^ x. 

I — ^ ad T. Vis igitur mediocris, quae unilbrmi- 

ter agere in fatellltcm fupponi poteft, dum icvolii- 
tioneni fuam in orbita propemodum circulari ablbU 

vit, cfl ad ejus graviuicsi in primarium ut ^ 

1 — ^ ad I i atque hac vi movebuntur apfides, fi 

nulla liabeatur ratio vis alterius quae orbis radio eft 
perpendicularis ct per medietatcm revolution is fatcU 
litis in unum fcnfum tendit, per alteram medietatcm: 
in ccntrarium. Jam quia ex demonftratis in hac ct 
prima propolitionc fcquitur gravitatem fateliitis circa 
jplanetam, cujus figura ell fpba^rois oblata, revolventis 
Ml diftantid / generaltter cflc ad ejufdcm gravitatem ia 

majori dillantia I^ut~-h|xi--^'adjT + Ei>^ 

I exiftente B quantitate dati exigui valods,. 

quamproxime, ide6 gravitas fateliitis diminuitur in 
tnajuri quam duplicate ratione diflantxz au<5tae quo- 
lies m minor eft quaatitate id efl, ubi incliiiatki 
lorbuicTatellttis ad plaoctse a^quatorem Don attingit f 4*^ 
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44'} dim'nuitur autem in miiiori ratione, quoties eft 
m major quam v/J, id eft, ubi ilia inciinalio fuperat 
54° 44,'; adcoque ia priore calu progrcdiuutur apfides 
orbis iatellitis, io pofteriori regrediuntur. Qiiaatltas 
autem hujus progrcilus vel regrc0us fic iimotercet^ 
Per exemplum tertium prop. 45. lib. i. Princ» 

Math, Newt. Ct vi centripetal* qu£ eft ut ^, addatur 
Tis dterft 'lit hoc eft, quae lit ad vim cen^petam 

^ ut ^ ad },y aogulus rcvolutionis ab apiide und ad 

eamdem crit 360* s/j-^^ vel f quamproxim^, 

cxiftente e quantiliftte valde minuta. Porro cum fit 
motus £uellki8 in orbitS ^ revolveDtis a4 oaotun^ 

apiidis ot ad — 360**, hoc eft, ut i ad 

crit motus apfldis tempore revolutionis fatellitis ad 
^dera aequalis 360° x r, ct hic motus apHdis crit ad 
eiufdem motum teu^pore alb quovis dato ut tempus 
pMerio^iciuii latdlitis ad tempus datu m. Eft autem» 

in hac noftra propohtione f s= ^ x i — uade 

ditur motus apfidum qusfitu$» ^B, L 



;i. 'fsj 



• COROLV * 

' Si od lunam identur haec deteraiinatia, habebun<- 
tur ^ 3s I, i= 60, m 9 finni auguH 23** et & 
fumt f s= vhij crit * »rr7H97i motus $fo-r 

pti lunae fpatio centum annorum aequalis 16' proximo 
in confequentia ; Q fuerit c = -^yj, crit ^ == TT-!7T7T7i 
et motus apogxi aequalis 20', 7. Hac igitur quanti- 
ute minuendus motus medius apo^i luoa^ 

prout 
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prout obfcrvatlonibus dcterminatur, ut habeatur mo- 
tus ille quern gencrat vis folis. 

Pro quarto autem Jovis fatellite, crunt ^= i, 
/=25,295>, r = TT, w=rinuianguli ^ = ^^^'-^^. 
hincque motus apfidis fpatio unius anni folaris prodit 
3^', 95" vcl fcrc 54' in confequcntia, qui tempore 
annorum decern fit 5^ 40'. Infuper autem notan- 
dum eft vi foils perturbori motam fktellitis (imili 
modo quo peiturfa«tttr motus lanx ideoque, quo* 
ntam vis (blis, qua perturbatur motus luns eft ad 
lunae gravitatem in terram in duplicate ratione tem- 
poris periodic! lunx circa terram ad tempus period!- 
cum terrae circa folem, lioc eft, ut i ad 178,735} 
paritervis folis qua f)erturbttor motus fatellitis Jo* 
vialis, efl ad ipl'ius fatellitis gravitatem in Jovem in du- 
plicata ratione temporum periodicorum Tatellitis circa 
Jovcni ct Jovis circa iblem, hoc eft, ut 1 ad 67394,6: 
vires igitur, quibus perturbantur motns luna.' ct fa- 
tellitis, funt ad fe invicem, relative ad eorum gravi- 
tates in planctas fuos primaries ut ttj'tyt ad zTikj>z 
five ut 37,708 ad 1. Undo cum viribus fimilibus 
proportionales funt motus his viribus dato tempore 
geniti, fi vis prior vel gufHem vis pars qmelibet motum 
apfidis generat aequaiem 40^ 40' i in orlie lunari an- 
nuatim, vis pofterior vel ejufdem pars fimilis et pro- 
portionalis motum apfidis eodem tempore generabit 
aqualem in orbe fatellitis, atque deoem annorum 
ipatio I* j' in confeqoentia. Addatur 1*5' ad 5° 40', 
ct motus apfidum totus in orbe fatellitis extimi Jovialis 
ex duabus pra^didis caufis oriundus fpatio decern an- 
norum erit 6** 45' in confequcntia. Obfervationibus 
Aftronomicis collegit 111. Bradlaius hunc motum 
tempore prsdido iS& quail diiSerentia ilia qua- 

lifcumquc 

f 
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llfbumque 45' inter motum oblervatum et computa- 
tum adiionibus fatellitum intexiorum deixbit afci ibk 

ScRotfvnc. 

Ex prascedentibus colligere licet motuum lunarium 
inxqualitates origincm fuani ornuem non ducere ex 
vi folis, fed ear u in partem aliquam debcri adioni 
Tellurts qoatenus induitur iigura fphseroidica. Su^ 
£ciat hie illaram ooinpiiCaiie valorem, et legem, qui 
generantar^ demooftrafle : utriim autem hujufmodk 
corre^ones tales fint ut tabolis Aitronomkis inicribi 
mereantur, dijudicent AftronomK 

Item manifeftum e(l prxter inxqualitates eas, quae- 
in motibus fatellitum Jovialium ex vriblie et adionK 
bus fatellitum in fe invicem nafcuntur, oriri alias ex 
figuri Jovis fpha^roidica it^ notabiles ut Ob(ervatk)iie» 
Aibronotmcas co[itinu6 afiicere debeant. 

De Var tat tone tnotui Terra diurni. 

Si terra globus eiTet omiun6 fphasricus quicumque' 
Ibfet* levolutionis axis, manente eldem in globo 
motds quantitate, eadem maneret rotationis velocitas: 
£bcus autem eft, ubi ob vires foHs et lunce terra in.- 
duit formam fphiEroidis oblorga? per aquarum afccn- 
fum. Hk enim non confidero figuram telluris ob- 
ktam ob matcrix in a?qtiatore redundantiam, fed^ 
fphasricam fuppono nifi quatcnus per aquarum eleva— 
tionem et dcprcilioDcm in fpha-roidicam niutatur. 
Jam vero in fphzroide hujufmodi, quamvis eadem 
maneat mot{b quantitas, mutati inclmatloBe azia 
traofverfi ad axem reyohitionis, mutabitur reroludonis 
TeloduSft ud Iktis maoifeftum eft i cum autem axis 

tran^ 
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tranfveriitt tranfit iemper per idem vel lunam, iui- 
gulis momentis mutabit fitum ilium refpedu axis re- 
volutionis ob motum quo hi duo planetc rccedunt 
ftb sequatore feerreibi et ad eum viciteim aooedunt. 

PROBLBMA. 

yariationem motus terra diurni ex pradi^d caufd 
wiuniam invejiigare, 

Exhibeat fphaeroie oblonga ADC^ (^*i'7-) terram 
fluidam, cujus centrum T, AC axis tranfverfus jun- 
gens centra terrae et foils vel luna?, Dd axis minoTy 
EO diameter jequatoris, ct XZ axis motus diurni. 
Centre T et radio TD dcfcribatur circulus BDJ fe- 
cans axem tranfvcrrum AC in B, ct agatur BK pcr- 
pendicularis in TE : turn cx quovis circuli pundto P 
du(fla PM ad axem XZ noi mall quiB fecet TA in H, 
fit P/>r circumfercntia circuli quam pundum P rota- 
tione fua diurna defcribit, ad cujus quodvis pundum 
p ducatur Tp et producatur donee occurrat fuperficiei 
iphaeroidis in qi deindedemlfll pG pcrpendicitlari in 
rM, et GF perpendiculari in TA, IS per punda A^C 
iranfire intelligatur ellipfis eliipfi ADC fimilis et 
jiequalis, eritez naturi curvas, quia iph«rois noftim 

parum admodum differ t a fphaera, pq =^ AB x 



quamproxim^. Jam defignetUvdocitatemparticuls 

in terra; aequatore rcvoWentis motu diurno circum 
axem XZ ad diftantiam femidiametii TP, eritque 

y^p^ vdocitas particdse P circulum Vpr defcribeiw 

toy et cam ut TF « TH, crit 

motus 
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noiw totini lintobt pq tMpiali* pq x 

UX>^PM^bM-HMXTK^^. TH. «feoq«d 

fumma horum motuum in circuitu drculi P^r, hoc eft, 
motus fuperiiciei inter drculum P/r et fphaeroidem in 
dkedioneTj^ coiitentg,gqiiabi tar circumfenentiaehujut 

• VA.^' UxABxPM fg'xPH* . TiPxHSi* 
cifculidttasm — ^3 — X — *""~"fp — 

^ amxHMx T H^^^^ tft HMvTM 

::TR.BK, et TH.HM ::TP«TK, IcrlbeildaD 
ffo ckcuinftreiitift circuit BD4 aeqaabitiir inemoCu« 

quantiUti ^ TK*xm*-f iBK^xTM*xFM\ 

Deinde horum mottnim ianuiia in tbto circuitu 
gloU colleda, hoc eft, naocas todus materia globo 

VDd incmnbentis piodibit cqualis ^x^^x^^P ^ 

-* Ubi planeta io piano aequatDris oon^ 

fiflit, fit BK = o, et motus pradiftus squalb 
UxjABxDD^ Motu» autem g^bi Of R circa eom- 

dem axem eft (uti facile demonilratur) !l2i3^&S2^ 

TT V TP V DD 

•deoqiie motus feri» totius fit + 
Ux ABxDOl^ jTP*^^^ qai cum idem femper 

moncre debeat, . denotet V velocitaten in fuperfide 

aequatoris tcrrcftris ubi .pHoielft ▼erfitur in piano 

^ , . UxTPxDD . ^-^ A jAKxnn _ 
equatoriSy eritque 1 p 

Vol, iO. 5O 
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—76 + p * 

fcribcndo I pro TP quatcnus eft radius ad finuitt 

BK anguli BTK, habetur V.U :: TP 4- - 
ABxBr. TP + indeque, quia minima eft 
altitudo AB refpeaa lemidiaaictri TP, U ^ V . V :: 

AB xBK^ 2TP, et U-V=V pro 

V aucem patet icribi pofle velocitatem anguiarem 
toxae mfldiocfem qoU dl dificrt quim minimi eC 

ducttur in quandtatem pereangaam et 

quia tcmpora revolutionum terrac circa centrum fuum 
unt rcciproc<6 ut motus angulares U, V, fiet differen- 
tia revolutionum terric ubi planeta a;qujtorem tenet 
et ubi ab aequatore diflat angulo BTK, xqualis 23^1 

X ^J^^ » Qjioaiam igitur eft acQelenuio ho- 

rarii ad motum teme horarnim medbcrem circa cen^ 
tram fuum ut AB x ad 1 TP five (quia, eft finua 

p inclinationis cclipticae ad xquatorem ad radium % 
Dt finus BK ad finum. diftantiae planets ab aequinoc- 
do, quern finum dico K) ut AB x x K^ad 2 TP;, 
adeoquc accelcratio horaria rotationis terrae crcfcit in 
ratione duplicatd finus diftantiai planetae a pundta 
sequinodtii, ct fumma omnium ilfarum accelerado- 
num, quo tempore tranfit planeta ab ;Equinodio ad 
folflitium, efl ad fummam totidem motuum hora- 
jriorum mediocrium, hoc eft, aooekratb tola oo tern- 
poce getiita eft ad tempos flhid ut ftunma quandtatum 
^v^^tn AB y X in circoli quadrante ad fum- 
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mam totidem 2 TP, id eft, quia fumma omnium 
in circuli quadrante dimidium eft fumma^ totidem 
• quadratorum radii, ut AB x ad 4 TP. Quamo- 
brem, fi denotet P quartam partem temporis planetae 
periodici circa terram, eiit accderatio tota motds 
terra; ciicam axem (uum in tranfitu planetae ab «qui- 

no<ftio ad foiftitium genua aqualis — ^-rj:^ — , at- 

que cadem erit retardatio in traniitu plancta? a folfti- 
tio ad squinodium. Unde fponte nafcitur lioc ThcO' 
rema: Eft quadrat inn diametri ad quadrat urn ftnus 
ohliquitatis ecUpticce ut quarta pan temporis periodici 
folis vel luna ad tempus aliud ; ddnde, ejl femidi^ 
ameter terra ad differentiam fmtaxium ut tempus 
mx iftventum ad aecekratimem quccfitam, 

Afcenfus aqiiae AB vi iblis debitus eft duorum pe- 
dum circiter, exiftente'iemldiametro terrae mediocri 
TP SB 1^1^15800, unde prodit per theorema accele- 
ratio teiWB circa centrum fuum gyrantis fa(fla quo 
tempore incedit fol ab Jtquinodtio ad foiftitium, 
xqualis i"'5i'^ in partibus temporis j et ft vi luncc af- 
ccndunt aqua^ ad altitudinem octo pedum, accderatio 
revolutionis terrae inde orta, quo tempore luna tranfit 
ab aequatore ad declinationem fuam maximam, crit 
34'^: et fumma harum accelerationum, qua obtinet 
ubi hi duo planets in punAis folititialibus Ter£uitur, 
cum non fuperet duo minuta tertia temporis cum ie- 
mifle five 37 minuta tertia gradiU^ vix obfenr^bilis 

Cum igitur tantilla fit hujuTmodl variatio in liy- 
potheii fphaericitatis terrs ; qualis evadcrct, tmi eX" 
mente fphmide oblat&y fhutri quis bquioeret 

J O a CXi 
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CXI. Some Ohfervations on the Hijlory of 
the Norfolk Boy. By J. Wall, M. D. 
In a Letter to the Rev, Charles Lytteltoo^ 
LLhD* Dean of Exeter* 

SIR, 

KcadDccri4, 'TpHE hiftoiy of the Norfolk Boy^ 
I which, you mkm me^ has beea 

cxinimunicatecrto the Royal Society, feems to deiS^rve 
a place in the memoirs of that illuflrious body, as 
well on account of its utiUty* as its liogularity. 

The fymptoms in this cafe moft evidently arofe 
from worms in the inteftincs j which often occafion 
unaccountable complaints, and frequently elude the 
inoft powerful medicines, as they did in the inftance 
before us, till at laft they were diflodged by the enor- 
mous quantity of oil-paint, which the poor boy de- 
Toured ; and the caute bein^ thus removed, all the 
cfieds ceafed. 

Arfirft it: appears wonderlttl,- that this ia^ 
menfe <|uantity of white lead did not prove &tal » 
and that it was not fo, could be owing to nothing but 
the oil, by wliich it was enveloped, and its conta^ 
and immediate adion on the coats of the inteilioes 
thereby prevented. But the oil did not only obviate 
the dangerous effe<5ts of this mixture, but appears, to 
me at leaft, to have been the chief caufe of the fuc- 
ccls, with which it was happily attended. I fpeak this 
with fome reftri<5tion, becaufe the lead, as its ftyptici- 
ty was thus covered, might, by its weight, ailift in 

removing 
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fOBOfviiig the verminous filch, efpecially m the bow* 
tls were made Qippery by the oil. 

Oil has long been obfcrved to be noxious to infects 
of all kinds, fo that not only thofc, which furvivc after 
being cut into feveral pieces, bat thofe alio, which live 
long with very little air, and thofe, which revive by- 
warmth after fubmerfion in water, die irrccoverablv, 
if they are immcrged in, or covered with oil. Rhe- 
di and Malpighi have made many experiments to this 
purpofe s and aceoont Ibr die event very mtionally 
from the oil flopping up all the air-feiTelSy which In 
thefe animalcula are very numeroiM, and di/lrihaCed 
almoft Offer their whole bodies. 

On this account oil has beer^ recommended as a 
vermifuge both by Andry and Hoffmann, though I 
believe it has been feldom ufed in pracfbice in that in* 
tcntion ; or at leaft has not been given in quantities 
fu&cieot to aoiwer it. Indeed Hoffmann * himfelf 

feems 



• Oleofis magna tribmtur efUcacia, quae maTcirae cxpcrlmento 
Fr. Rhedi vidctur coniirmata, duai mufcas et alia infeda va[ii» 
liquoiibus faimierit im wvb pttrmMiiiie refert^ excepcw •lit* tAf 
peian&a et infufis, quae inviccm mortua vitam non recepenint, licet 
f adits fiftUribia fucnat cxpoika. £<^uidem libcnur concedo hxc 
omnik veritili cfleieaiifbna, atqut etitm olco&, iic ol. olfv; rapar. 
cc amygd. didc. imni fine fmCta iikShtni fed Icire licet minime 
ilia CO unquam fbopo pofle ofFcrri* ut vcrme« enecent, quia admodiim 
magna olcorum copta requirerctur, (i imoicdiate vermes per totua. 
inteftinorum volumen difpcHbs deberent extin^re. Multo magi» 
oleofa in gravibus a lumbricis (ymptomatibus idco cenfercm utilw, 
i|ttia fenlibUc* inleftinonun tunicas fpalbio conftridlas xeUxajit, et 
■Mialislnt oMmhmt «^im defendMt, ut poiha accbn ^m». 
dam ct pwrgantia remedia magis fecure et fine Ucfione exhiberi po^ 
&nt. Ita ego fzpius mirabili cum effe^u ad vermes ervecandos et 
fymptomau lenienda ol. amygd. d\ ad ah<iu«c cQcbleaiia, imo 5j; 
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fcems not to lay much ftrefs on it as an anthelmintic, 
recommending it only as ferving to line the infide of 
the inteftines, and to relax fpafms in thcnii and there- 
fore as a proper preparative to be given before any 
gcrid purgatives are ventured on. 

The medicines commonly prefcribed, su^d moil 
depended 00, are either of a virulent and draftic na^ 
ture, or fuch as are fuppoled to be able to deftroy 
thofe animals hy ibme mechanical qualities f • g, to 
cut» tear, or otherwife afle^ their tender bodies, and 
yet not have force enough to lacerate or injure the 
nomacfa or inteftines. Of the former kind are the 
leaves and juice of helleborafter, the bark of the In- 
dian cabbage-tree, coloquintida, refin of jalap, glals 
of antimony, and the like j the effeds of wJiich are 
commonly violent and dangerous, and fometimes 
fatal. Of the latter clafs are crude mercury, and the 
milder preparations of that mineral, aloes and other 
bitters, tin filings, neutral (alts, anid vitriolic adds. 
Every one conver&nt in pradice too well knows, how 
often thefe medicines are adminiftred ineffedually. 
When I had therefore attentively confidercd the 
biftory of the Norfolk Boy, I determined to try the 
efficacy of oil in fuch cafes, as it feemed capable of 
producing great effedls, and yet could not be attended 
with any hazard or danger. 

The firft perfon, to whom it was given, with this 
view, was a patient of our Infirmary, 



vel 5ii circa leQi iiuroitum vcl fummo mane pueris praefcripfi fu- 
ai«Mliiro, fub^ungendo aliquot honi poft pilulas ex c M Bf u fto pan- 
ChjUUgoeO Crollii, rrdna jalappx, ct mcrcurio duici paratas. 

J^ffmann, SuppUmint. ad Mid* Sjiftemet, dt Jnfcml* Mwrk* 

who 
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yfho was judged to have worms, but had taken fe- 
veral approved medicines for a confiderable time with- 
out fuccefs. In a conUihation with the other phy- 
ficians, the following form was prcfcribed. 

' 5?. Of. Olh. ib.fs. Sp, vcL aromat» 5jj M. cap* 
Cochl. iii. mane et H. S. 

The volatile fpirit was added here to make the oil 
Saponaceous, and by that means more eafily mifcible 
with the juices in theftomach and prima Dia. This 
medicine anfwered our cxpccTtatioos, and m a few 
days brought away feveral worms. 

• ■ Lacy, a poor boy of tlie pariOi of Feck- 

enham in this county, aged 1 3 years, was, as I was 
informed, about three or four years ago fcized with 
^onvuliive fits, which gradually deprived him of his 
ienfes, and reduced him to a fbate of Idiocy. He had 
Uken ieveral anthelmintics and purgatives, particu- 
iuXy the Pulv. Comacbin. but never had voided any 
worms» though all the fymptoms fccmcd plainly to 
(hew» that they were the caufe of his diibrder. As 
he greedily fwallowed any thing, which was offered 
him, without diftin(flion, I at firft ordered him a mix- 
ture of linfecd oil ^vij TindL facr. jj : of which he 
took four large fpoonfuls night and morning. He pcr- 
Afted in the ufe of this one whole week without at 
all naufcating it, towards the latter end of which time 
he voided one round worm of a great length. He now 
began to ihew much amfion to the medicine % oa 
which account the Tin^r^Jacr. was omitted, and he 
was ordered to take the oil alone- in the fame quan- 
tities. This he continued to do a fortnight longer,, 
dvriog which time he voided 60 more worms, and in^ 

a great 
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a great meafure recovered the ufe of his rea(bn 
This account I had from the Apothecary, who, bf 
my diredtions, fupplied him witfi the medicines. 

Soon after this I ordered the fame medicine to be 
given to Elizabeth Abell, a poor girl in the fame 
neighbourhood, reduced by epileptic £ts to fuch a flate 
of idiocy, as to cat her own excrements. It cniied. 
her to void ievend wonns, hat (he did not recover 
her fenib. 

Since this time I have ^ven the oil to feveral per- 
fons vnth good fuccefs, and therefore I cannot but 
recommend a further tryal of it ; Cmcc it is a reme- 
dy, which may be ufed with fafety in almoft any 
quantity ; a charader, which vcfy few of the anthel- 
mintic medicines dcferve. 

It is probable, that fome oils are more deftru(flive to 
worms than others. Andry (Traite de la Generation 
des FerSy cap. 8) prefers nut oil, and tells us, that a hu- 
man worm, voided alive, being put into that oil, died 
inftanthr ; whereas another worm, voided at the fame 
time, lived ieveral hours in oil of fweet almonds, 
though in a languiihing ilate« This difference he 
afterwards fCap. endeavours to account fcr, hy 
fuppofing, that the oil of ahnonds is moce porous, 
and conueqoently lefs able to preclude the entrance of 
air into the worms. And indeed there is fome reafon 
to conclude, that oils, which dry in the open air, fuch 
as nut and linfeed oils, are of a clofer texture, lef& 
mixed with water, and confcquently more anthelmin- 



• I have fmcc been informed, that the boy's parents being ex- 
tRineljr poor, the meditiiie* were left off as foon u he begtn es 
recover } and that, upon their difde fcf fyme Cun^ 1k wat 
attacked with the fame &u as before. 

tiC, 
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tic, tlian thoCe oils, which freeze by cold, and will 
not dry in the open air fuch as thofe from olives or 
almonds. Andry tells us, that at Milan the mothers 
have a cuftom to give their children once or twice a 
week toaAs dipt in nut oil, with a iittk wine, to kill 
the worms : and I know a lady in the country, who 
gives the poor children in her neighbourhood the (ame 
oil with mat fucoeft. 

I wooKl recommend this remedy to be u(ed in^as 
iarge dofes as the ftomach will well bear : to which 
purpofe it may be adviieablc to join it either with aro» 
matic8» bitters, or cfTential oils, fuch as the cafe may 
require. Andry orders the oil to be taktii fafting, 
afligning this for a reafon, that the ftomach being 
then moft empty, it more readily embraces and llifle;5 
the worms. During this courfe it will be necellary, 
at proper intervals, to give rhubarb, mercurial or alo- 
etic medicines. 

I cannot clofe this paper without obferving, that, 
from the hiftory of the Norfolk Boy, we may learn, 
in fimilar cafes, where the head is not idiopathic, 
never to defeair abfoltttdy of a cure, notwithmnding 
the difeafe has been of very long landing. For in 
thb boy, though the oppreffion in the brain and 
fiervcs had continued many years, and had b^cn fo 
violent, as to deprive him not only of liis iatelic^ual 
faculties, but almoft all his fcnfations ; yet were not 
the organs much impaired thereby, but he recovered 
nil his fenijss again, as foon as the irritation and fpaiins 

• * AU mU dry more readily after they have been boiled ; by 
which die fiiperfluous aqueous parts are carried off. Drying oini 
are alfo made by .the additkm of fuch fubfiancc^ u abic^ iiu- 

fni(1it!cs. 
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in »hb intcftincs which firft cgufcd aU theft tcn ibic 
fymptoms, were removed. The (kme thing in a lel$ 
degree was ohfervable in the Feckenham Boy, metw 
tioned before s and we have bad two remarkable in* 
Aances of the fame kind at the Woroefter InfiroMryf 
where a boy and bis iifter, of the name of Moyfes, 
received a perfect cure, and recovered the entire uie 
of their fenfes, - after having been rendered idiots 
(though not in fo high a degree as the Norfolk Boy) 
for more than two years^ by epileptic fits prooeediag 
from worms* 

Worcefter T Wall 

Dec 7, I74». J* 

P. S. As the following hillory has fome analogy with 
the fubjcd; we are now upon, I beg leave to fub- 
join it by way of poilcrspt 

A young girl of the name of Lowbridge, at Led* 
bury, in ikr^ndihire, ftine years okl, had been 
long troubled with a gnawing pain at the ftomach^ 
which growing gradually more violent, I wis at 
lad called to her. About a garter of an hour 
before I reached the houfe, (he was feizedwitb a 
violent vomidng, whereby flie brought up an 
amazing number of living animals fuppofed, to be 
upwards of a thoufiind, together with a vart: quan- 
tity of clear vifcid phlegm. In fliape they exadly 
refembled millepedes, except that lome of them, 
being examined hy a magnifying glafs, appeared 
to have a fmaii filament, which arofe from the 

• middle of the belly, and might probably have 
ferved to fix them to their nidus. They were of dif^ 
ferebt fizes, from that of the largeft millepede, to 

i< fome 
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; fome*! that were fcarce perceptible ; fo that they tp- . 

peared to have been generated at different times, ; 
. and grown in the ftomach. As the child was fud- 

denly feized with this effort to vomit, flie difcharg- 

cd her ftomach on tlie floor of the parlour where 
. fhe was fitting. The millepedes, they told me, were 

at firft very lively, and crept briikly different ways > 
: but they did not five long in the open air. Th^ 

were lying in the dime when I came to her, io- 
; that I could not be impoied on as to the verity of 
. the fad. After this evacuation, the child's (tomach. 
' |;^w perftdly eafy, and continued (o. 



CXI I. OifervaUom upon the Corona Soils 
Marina Americana ; The American Sea-^ 

' Sun-Cnmrn. By John Andrew Peyflbnd, 
M.p.F.R.S. TranJlaiedfromtb§?ttvkc\k, 

♦ ■ • . • 

todDec 14. -r Shall call this anfeA by this name, be- 
<75>* Qf refemblance it bears to 

the flower called Carons SoUs^ fince it Is, like this, 
open and fpread« 

This infedl adheres to the rocks by its bafis, which 
18 flat and round } and tho' this roundnefs is feme- 
limes mif-fhapen, it is only occafioned by the ine- 
qualities of the rocks, to which it flicks. Its diame- 
.tcr is about two or three inches, bearing, from the 
center, certain rays, like white nerves, upon a moifl 
flefh, of a livid violet colour. Thefe rays or nerves 
. pals jfrom the, centre tp the .circumfer^nce} they, top, 
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confift of a foft flefliy fubftance, which rcfcmbBcs 
bowels or inteftines ; the whole length of which ia- 
covered with glandulmis bodies of a dirty grey colour ; 
and all thefe glands filled up the middle of the fi{h, 
making the flowrets, or petals, that form the diiTc of 
the flowers. There is an infinite number of thefe 
glands attached to thofe filets or nerves, all very dif- 
tinct from one another : thefe filets are well ranged 
when viewed downwards j but the upper part is co- 
vered hj thefe glands, which are placed m k confvfed 
manner. Thefe filets pafs to the dicumferenee, fbrm- 
ing an edge full of rugofities, whidi leaves the body 
of the animal full of flaws. Tbeie hard bodies, upon 
which it lives, are not always permanent in the fame 
place, but capable of changing their places from this, 
edge or circumference ; Wke a fkin or texture of fibres 
or flefli, fuch as the body of the fea fhail I have al- 
ready dcfcribed j of the fame thicknefs, of a green- 
ilh colour, and fometimcs of agreenifh fpotted grey, 
without fhcll, bone, or flay. The body or mufcu- 
lar flefhy fkin raifcs itfelf up perpendicularly to three 
inches ; rounds itfelf at the top, when it is touched? 
but it leaves a hole like a fphinder, formed by the 
reunion of die fleihy body, whieh enlarges itfelf tg^. 
The bafe opens to the whole extent of the boctooh 
makes a reverfed prepuce, and immediately brings to 
view three rows of papilla^ which are of a conical 
figure, of one or two lines long, refembling the glands 
under the tongues of oxen, and which may hare be 
compared to the demi-flowers or radiated flowtrs of 
' the Corona Solis, 

After this threefold ray of conical pointed patilla^ 
there appears a body of a livid viokt colour i I cook 
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it for a particular fubflaace or body $ but having dz^ 
amined it, I obierved it was only a pellicle, or mem* ■ 
bcane, that coYered a part of the papilla 1 mentioned. . 
This membrane has fixtecn reparations, which £brni 
kinds of purfcs, and yet leave, in the center of the 
animal, an empty fpace, wherein feveral glands are 
broiitjht in view. I do not know, whether, in tlie- 
natural ilate, thefe membranes do not retire to the 
circumference, in order to difcover the glands with* 
in, whkh die^ ufixaUy faid^ and which fill op all the 
middle of the crown bat when the fleflij body iar 
gone up again, it covers all the Interior ports,, clofes- 
them in, and prefervea them from the touch of any- 
extraneous body. I cannot tell how theic fiflbes live^ 
or what is their mechanifm for I could not diftin-; 
gai(h either a mouth, or any vtfcern^ nor any othec 
£wing to their nouriihment. 



CXIH. yin Account of feveral rare Species 
of Barnacles. In a Letter to Mr, Ifaae 
Romilly, F. IL from Joha Ellis^ 
F* R» SL 

DearSir, Lon<l(Hi,D«c»2i. 17581 

Acad Dee. »i, / ■ ^HOSE rare and very extraordinary 
*'^** Dew fpecics of Barnacles, which, 

you have lately received from abroad, are lo different 
from any of the common fpecies, that I have fccn,. 
that I was refolved to inq»iire into the nature of an 
- animal, wliidi, like a Proteus^ appours ia fo maay 

difierent 
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dtffcrent (hapcs or coverings in different parts of the . 
the world. For this end I have confulted that cx- • 
cellcnt coUedion in the Britilh Mufcum, and ibme 
others in the cabinets of my curious friends. 

In this inquiry I met with fome very rare ones, . 
which have not yet been defcribed, as you will ob- 
ferve in the annexed plate [See Tab. XXXIV.], 
where I have given exaft dnwings of yours, as well 
as the other fpedes of this genm* 
' This marine animal is caficd, hf writers on naturai ' 
hiftory, Bahnus, and Cdocha Anatifem: bnt die. 
celebrated Plrofefibr at Upfal, Dr. Linnasus, caUs the 
ibtcrMd adive part> or fifli, the Animal Triton, and 
the covering or teflaceous habitation Lcpas, which- 
he fays is a multivalved (hell, compofed of anequafc 
valves. The Animal Triton he dcfcrihes, as having 
an oblong body, a mouth with a tongue iu it, twiAed 
about in a fpiral manner ; fixtcen tentacula or claws : 
fix of the hinder ones on each fide, he fays, arc 
cheliferous. 

This account differing from that given by the in- 
genious Mr. Turbervil.le Needham, F. R. S. in his 
^icrofcopical Eflays, I (hall ^ve the charader of 
this animal, as it appeared to me firom the many 
obfervations I made on it, while alive in iak water ; 
and thefe I compared not only with many dried fpe- 
fimens of other varieties, but likcwiiie with fome of 
'yours, that were preferved in fpirits ; and I found 
that the parts of the animal agree in all the ipecies. 
• The experiments, that I made, were m tne com- 
mon Englifli Barnacle, which is very frequently met 
with, at this time of the year, on oyfters and other 
ihell-£lb. . The microfcope, that I made ufe of to 

obferve 

S 
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pbfcrve it, was Mr. Cuff's aquatic one ; where the ani- 
mal, when taken out of the Hiell, may be put into the 
watch-glafs witli fait water, or fj^read on the round 
giais plate on the ftage of the microfcope, and kept 
moift with a hair pencil and fait water during the 
time*^ obfcrvation : this will keep the claws and 
probofcis alive and in motion for many hours to* 
gether. 

; This animal has 24 claws, or cirrhiY«S<'^ Fig^A), 
Iwhich arc difpokd in the fbllowijig manner: the 
IZ longed ftand eredt, ariling from the back part of 
fbs animal : they are all joined in pairs near the bot- 
tom, and infcrted in one common bale. I'hclc ap- 
pear like fo many yellow curled feathers : they are 
clear, horny, and articulated. Every joint is fur- 
liiOied with two rows of hairs on the concave fide. 
The animal, in order to catch its prey, is continually 
extending and contracting thefc arched hairy claws, 
which ferve it fiir a net. 

' The »2 iinalleft claws are plaN:ed next to thefe^ 
fix pn each fide : dicfe are divided into pairs $ that 
is, two daws to one ftem, like the chela? or claws 
of the crab. Thefe are more pliable, and fuller of 
hairs, than the others,, and ieem to do the office of 
hands for the animaU 

The whole number of claws Icflcn in fize gradu- 
ally each way, from the tailed in the back, to the 
laft but one of each lide in the front j wliich laii 
^wo are of the middle fizc. 

The probofcis, or uunk, rifes from the midiUe of 
the bafe of the larger claws, and is longer than any 
of them : this the animaL moves aIkmic m any direc* 
tion with great agility t it is a ttibvlar figure, 

' tiiini^ 



[ 8+8 ] 

tranfparent, compofed of rings leffcning gradually to 
the extremity, where it is lurrounded with a circle 
of fmall brifties, which Hkcwife are moveable at the 
will of the animal. Thefe, with other finall hairs 
on the trunk, difappear when it dies. 

Along the infide of this tranfparent probofcis the 
fpiral dark-coloured tongue appears vtry plain : this 
Uie animal cootrads and extends at pleafuFe. 

The mouth appears like that of a contraOed 
iiurie, and is placed in front, between the fore claws. 
In the folds of this membraneous fubftance are fix or 
eight horny lamms or teeth (landing ered, each 
having a tendon proper to direct its motion. Some 
of thefe teeth are fcrrated, others have tufts of Hiarp 
hairs inftcad of indentations on the convex fide, that 
point down into the mouth ; fo that no animalcule 
that becomes their prey can cfcape back. 

Under the mouth lie the Aoniach, inteftines, and 
the tendons by which they adhere to the flieli. 

This then is the general character of the animal of 
the whole genus, whether with ftems or without. 

I (ball now give you a (hort delctiption of the ie* 
venll innds I have met with, befides thofe of your 
own, and lhall divide them into two kinds ; thofe 
that have Aems, and thofe that adhere by their ihelly 
bafes. 

The ^rft and mo{\: remarkable of thofe that have 
ftems is the Barnacle, Ffg. i. This differs from the 
Lepas of Linnxnis in not having a tcflaceous, only a 
cartilaginous or flcrhy covering. On the top of it 
are two ere<ft tubular figures like ears : thefe have a 
communication with the internal parts of the animal 
{See Fign i, b). Thefe inner parts agree with the 

general 
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general charader already given. The ftcm, which 
is here diileded, was full of a ibf t fpongy yellow 
fubflance, which appeared, when magnified, to con- 
fift of regular om figares* coooefted together by 
many finSl fibies, and no doubt are the ipawn of 
•liie animal. 

This extraordinary animal (of which there were 
,&!fcn together) was found fticking to the Whale. 
Barnacle (S<4 fig* i. ^ 7.)> by Mr. Smith of Staven- 
.ger in Norway, who cut both kinds together off a 
.whale's lip, that was thrown upon that coafl laft 
year, 1757, and immediately immerfed them in fpi- 
rits of wine ; by which means we have been able 
.more exadUy to dclcribe them. 

I have called this animal the Naked Fleihy Bar- 
nacle widi Bars I hot it appears tp daim the naine 
of Triton rather than Lepas, according to Linnsus, 
as having no ihelly habitation. 

Fig* 2, is the next animal of this clafs : this is not 
.yet defcribed. I found feveral of them ftickti^ to 
the Warted Norway Sea Fan, which Dr. Pantoppi- 
dan, the Bifhop of North Bergen, fent you : from 
its appearance, I have called it the Norway Sea F^n 
Penknife. The ftem of this is covered with little 
tcftaceous fcales. The upper part of the animal is 
inclofed in thirteen diftinti {hells, fix on each fide, 
.befides tlie hinge-Qiell at the back, which is com- 
mon, to both fides : thefe are conoeded together by 
.a menAbiane that lines the whole infide. One of 
thefe is magnified a little at fig* a. y in order to ex* 
prefs the figure and fituation of each (hell the better. 

Pig' 3- is taken from D'Argentville's Litbologify 
,FL%o,figt who iays it is found in the Briti^ 
..Vo.1^50. 5<i channel 
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channel flicking^ to fca plants; and that thefe fhelb 
confift of five pieces. This, from its appearance, I 
have called the Britiih Channel Peokoife, to diftin* 
guifh k £ron^ the odier. 

Fig. 4. it « fpedet of BBratde oallad Ponflepiedt 
hy the French, and defcrihed by Rondeletlas as con* 
monly found adhering to rocks on the coaft of Brit* 
tstny. He fays the people there boil and eat the ftem^ 
whdch is firft of a moufercolour, and afterwards be* 
"Coroes red like our prawns. There are many heads, 
that arife out of one flem, each of which confifts of 
two (hells, in which are the fame parts of the ani- 
mal as in the otlier fpccies. This I have called the 
Cornucopia Barnacle. Some of the fliells of this 
Barnacle were drawn from a fpecirncn in the Britilh 
Mufeum. 1 his Lepas is the Mitella of Linneos. 

Fig. f. and 6. aw the Aamades catted Cbncfa» 
AnatifersB : thefe are iIk fixts ft well known la 
fiulon, and Ibrmerly ibppoCbd id produce « large 
fpecies of duck called a Barnacle. The& confifl cff 
five £beUs. The tube, that fupportt one of theib 
kinds, branches out like fome fpecies of corallines^ 
bearing a Ihelled animal at the end of each i^'anch. 
They are generally found adhering to pieces of wood 
fci the fea, and moft {hips have fome of them kick- 
ing to their bottoms, Thofe of the foatbern and 
warmer climates are generally of a larger kind than 
thofe of the colder and more northern climates. 

The next divifion of ihefe animals is, ihoie that 
m&nut by the baie of their (kdls, having no fteoM. 

Herel mnft db/Bepm^ that the bottoms of tfie Ice 
Teral fpecies of this divifion ^at dm rm vu fhs^ to the 
fchftancet thqr idbiK or gn% tbem in iadi o 

{■cnliac^ 
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peculiar manner, as to render their fituation fecurc 
from tlic violence of the element they live in. An- 
other provilion of nature fur the iccnrity of thcfc 
auimaU arc the four opercula, which, upoa their re« 
treatine into the greatihell, they cau draw to fo cloHi 
after then^ ^ to iecure themielve& &ofD» outward 
danger. . vi* ; 

vn 7- rcpcdBirt8ll»¥dMle Barnacle, calUd Pedi- 
m^rH[^r*S, Joft as it was cut off th# ^nhtl^'t lip, with 
the fevcn naktd Barnacles with ears, already d<o« 
iaribcd* Fig, 7. a is the bottom of the ihell. This 
has the appearance of the gills of a mufhroom. AW 
the fpaccs between thde lamina were filled with the 
blubber of the whale : by this means they adhere to 
the gpftly fliin of the fUli. The narrow cavities be- 
tween the branched lamina; arc the places where the 
ligaments or tendons, tliat move the opercula, are 
inferted. 

Fig. 8. ift the Cup Baroaclc, taken off aa Eaft India 
IK^p from Somatta* Tho teilaocoiu flat bottom of 
tiiia Was markod. witb the (earns and h'nes of the 
ibeathiiig, and with the ruf^ of the nails, la one 
of thefe {hells the aniaial is rcfttfksMA protrudiog 
his claws thro* the opercula. 

fig* 9* is called tl^ Bjll-fliapcd Barnacle. This 
was taken off the bottom of a fliip from Jamaica, 
and had its flat teflaceous bale marked as the former. 

Fig. 10. Tliis reprefents part of a moft clegnnt 
fpecimen in the curious colledtion of Dr. John Fo- 
ihergill. It is called the Tulip Barnacle, and very 
poperly, a& well fron the (bapo of iia (hell, as tlie 
beauti&d ftpipcs-oF red omxi witb wliiftek If adborcs 
io.apkca ot tl|e truer fcd oocal> tad wa» fiflied up 

y near 
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near Leghorn, on the coaft of Italy. It is not im- 
probable, but that thefe groups of Barnacles, grow- 
ing at the fame time with the animals that formed 
the red coral, may have received an addition to their 
fine. red colour from the coral. • 
' Fig. 1 1, is a group of Barntdes of a oonictt ftfUj^ 
compofed of purpliih ^bes like imall quills. Fif, 
1 i. a repfdents one of the iatne, widi t vkw of its 
bafc, from the collciBon of Mr. Peter Collinfon, 
F. R. S. This was brought from the Baft Indies. 
The infides of thefe (hells have thei appearance of 
the fpongy parts of bones. 

Fig. 1 2. is called the Tortoife-wart Barnacle, being 
often found upon that animal. This fliell is of a 
plano-convex fliapc, and looks like poliflicd ivory. 
The diviiions between the valves reprcfent a ftar with 
fix points. If thefe fliells are put into foap lees, they 
"will in a few hours feparate into fix pieces or valves, 
each ihdly valve having two ears, like die fcallop- 
ihell : fo that this fpecies has its v^dvcs donMlAed bv 
membranes, inftead of teftaoeous futures, 'as nion 
of the others have. Fig, 12, a repiefents the under 
part of the fame fliell. " ' * 

Fig. 13. This (hell is marked with fix rays IM'k 
ilar, as the former ; but is much deeper in propor- 
tion to its diameter. Several of this kind were found 
ilicking to a crab, that was lately brought from the 
ifland of Nevis ; fi-om whence I have called it the 
American Crabs-wart. 

Fig. 14. is called the Side-mouth Barnacle. This 
was found on the fouthem coaft of Africa, near the 
Cape of Good Hope, where it adheres to a pardcite 
fpecies of ftriated purple muicle. Fig, 14. a reprc- 

MOtS 
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fcnts two of the opercula of this Barnacle remarkably* 
horned. The fhell of this is very thin ; but its ob- 
liquity may probably be owing to its fituation. 

Fig. 1 5". This egg-fliaped Barnacle with a fmall 
mouth is found in cluflers flicking to the Buccinum 
tribe of (hells in the Weft Indies. 

Fig, 1 6. is the Cornilh Bamade, (haped like a 
toDt, and with a fmall mouth. ThU is defcribed 
and figured by the Re7<>. Mr. WiBiam Borlafe, F.R.S. 
in his Natural Hiftory of Cdmwall, latdj publi(hed. 

Fig. 1 7. This is the common £ng^(h Barnacle, 
that is found in fuch plenty upon all rocks and fhella 
round this ifland. From the animal of this, exa- 
mined in the microfcopc, I have taken the character 
of the fifh of the Barnacle genus. 

Fig. iB. This I have called the Limpet-fhapcd 
Barnacle, from its likcnefs to fome fpecics of that 
ihcll. I am indebted to our late worthy member, 
Mr. Arthur Pond, for this (hell, who aflured me it 
was brought to him from Greenland. It was, with 
ieveral more, feund iHcking to a very large fpedes 
of mufcle. 

' Fig. i^. a» This Sea-Fan, with the Barnacles in- 

clofed in it, was brought from Gibraltar. I have 
called It the Slipper Barnacle, from its (hape. See 
Pi^. ip. Thefe fhcll-fifh adhere, while they are 
•young, to the (lender branches, which are produced 

Dy the animals that compofe this fpccies of Sea-fan j 
and as the next fuccefTion of young animals of this 
fea-fan creep up its fides, to increafe the bulk and 
cxtenfion of thefe firft-formed ramifications, they in- 
clofe the (hells all round, leaving only their mouths 
or apertures open, for the Barnacles to procure their 
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food. But it freau£utly happ^ps, thzt the animals 
of the Sea-fans dcftroy tliefe Barnacles, by overrun- 
ning and involving them in the very center of theic 
ftems. Thcfe fmall Barnacles, interfperfed here and 
there on the branches, have been taJccn for fruit or. 
berries by fome gentlemen, who look upon the in- 
ternal or horny part of the Sea- fans to be vegetables. 

Fig. 20. is a very curious Barnacle, taken from aa 
elegant fpecinven in the Britifli Mufeum j which, 
from its figure, I have called the Perfian Crown. 

I Hiall now add fome further obfcrvations on the 
nature of thefe animals. 

Upon opening the {hells of many of the common 
EngliHi Barnacles (Fig. i.) while they were alive, 
I found the lower part of the flicll, which contained 
a cavity equal to two thirds of the whole, full of 
fpawn J fo that the Barnacles, which adhere by the 
bafe of their fliells, as well as thofe that are fupported 
by flefl^y tubes, arc propagated by c^'g^, which they 
fend forth in inconceivable numbei s ; as appears by 
the cluftcrs of young (liells, which we find adhering 
not only to the parent animals, but to all hard fub- 
ftances near them. 

The bottom fhell of thefe animals, as well as 
their upper fliells, vary in form according to their 
fituation, which occafions fome difficulty in deter- 
mining their feveral fpecies with exadnefs. The 
form of the bafe (liell of our common Englifh Bar- 
nacle, is the flat radiated figure reprcfcnted adhering 
to a fcallop flicll in the front of a group of them at 
Fig. 17. The Barnacles at fig» 8, 9, 14, 15. and 
20. have the fame kind ofbal'e. 

7 1 have 
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T have very lately obferved a lingular kind of flat 
Planus, on a white Mandrepora coral frcxn the ccxift 
of Italy, in the poflcffion of Mr. Mendez D'Acofta, 
F.R.S. whofe bafc appears funk into the coral, and 
of the form of an inverted cone, bending a little to 
one iide. The inward furface of this conical baie 
iheU appears curioiii^ ftriated with tnbular nuUi, 
whkh ternrinalB cm ine imthcc of the cord, to re* 
cetve the extremities of the fix valves, that oompofe 
the upper Adh This peculiar form of the baie 
(terns owiog to ilic animals of die coral and of the 
Sarnacle growing lip together, the latter keeping 
pofrciTion of its proper i^mce^ vHiile the farmer grew 
dofe about it. 

The bottom fhell of the Barnacle like a Limpet, 
at F/V. 1 8. increafcs from a fmall point by many- 
thin Ihelly margins, which exadly corrcfpond to the 
indentations which we oWerve on the bafc of the 
outward (hell ; £> that it appears not iinfike the 
dfipwing of a fertificaiioa in fniniatfire^ 

I aiB| 

Dear Sir, 
Yoiur noft afeftiooate Friend^ 

p. S. The Rev. Mr. William Borlafe is now dt 
opinion, that the Cornifh Barnacle at F/g. 1 6^ 
which he has diefcribcd in his Hiftory of Cora* 
wall, is raiier a Limpet or Patdfau 
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CXIV. y4 further Account of the poijonout 
EffeBi of the Oenanthe Aquadca Succ6 
' V yiroio crocaiite cf Lobel, or Hemlock 
"\ Dropwort, by W. Watfon, FJi^. ^ 

: ,To the Royal Socibtt. ; 

Gentlemen, 

Rcia Dec. 21, Y >j the month of June 1746. I com- 
i75«. municatcd to you fome obiervations 

iconceriiing the Oenanthe aquatica Succo "cirofo cro-- 
cante of Lobel, in relation to itspoilonous effects upon 
Ibmc French prifoners at Pembroke. Theie obferva- 
tbas were ^«fierw«cdi publUhed io the PUkfifl^cal 
TraaJa&iMS with an aiccttrate reprefentation of 
the plaot it(e1f, firom an original drawing by that 
pompleat artift Mr. Ehrec This at that time I 
thought the more necefla>7t ^ it ^ I'mail 
importance to the public, to be well acquainted with 
a plant, the efFedts of which, when taken into our 
bodies, were fo much to be dreaded. This account 
of mine, as well as the reprefentaiion of the plant, 
were republirtied from the Tranfadions into the pe- 
riodical works of that time ; from whence a more 
extenfive knowlege of and acquaintance with this 

Slant might have been hoped for. • A late in(|anoe 
owever has evinced, that tfaefe eodcavoors Jhave not 
had their full eSSUk^ ^ the pkat in queftion is not 
yet iufiiciently knqvni, and attended to. , , > ^ * 

• See Fhil. TiaaT. N*. 480. p. aa;. 

John 
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John Midlane, a cabinet-maker of Havsmt in 
Hampfhire, aged about fS, and of a grofs habit of 
body, was advifed to make ufe of the water parfnep, 
as a remedy for a fevere fcorbutic diforder, which 
he had long been troubled withj and for which lie 
had taken a variety of medicines. Inftead of the water 
parfnep, which he purpofed to take, there were ga- 
thered for him ibme roots of the oenantbe above 
mentioiied ; « huge one of which was pounded in a 
mortar, and the joice tfaisreof iqueezed through a 
linen cloth, and amounted to about five fpoonfuls.- 
This was fuffered to ftand all night, and the next 
morning (Mar. 31. i/fS.), at about half an hourpaft 
five, he drank the whole quantify except the iiedi- 
ment. 

In about an hour and half after he had taken this 
juice, he walked about the town upon fome bufinefs ; 
and a little before fevcn, upon his return home, 
idNHit 80 hundred Tards lioiii his own houic, he 
firft coaylaiiied that lie was iU } and having wallced 
about thirty yards Ibther, was lb bad as to^ into 
a neighbour's hoofe to reft himfelf. He was iboii 
led frons thence to his own houfe by two men, and 
told them, that he was affected as though he had 
loft the ufe of his limbs. When he was placed 
in his chair, he complained greatly of pain ail over 
him ; but particularly in his head. His ftomach was 
immediately after aifeded, and he had great reachings 
to vomit. At the fecond attempt he threw up about 
half a pint of a dear watry liquor j at the nrft and 
third attempt he difcharged iosroe any thmg. He 
was then ieized with a great propenfity to go to ftool, 
which went off in about three minutes. After thii^ 
. Vol* 5a 5 R he 
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he with die greateft difficulty wds conduced up 
flairs to bed, where he pulled off part of his cloathsi 
himfelf. When he was put to bed, he was attack- 
ed with very fevere convulfions, which in about a 
quarter of an hour deprived him of his fcnfcs ; and 
continued, with a few intermillions, till he died, a 
httle before nine o' clocks which was about three. 
Koonandlialf after the joke had been tsken. A pro*- ' 
luie fweat accompanied the whole of thefe fymptoms : 
lie £)aBied confiderably at die mouth, and his belly 
fwelled greatly. He purged very moch ibon oiw. 
he was dead, but not before. 

As this poor man had taken thb dofe before hia 
family were up, no one could imagine from whence 
his diforder arofc ; and confequently the apothecary, 
who was called to him, was able to form a judgment 
of his cafe only from the fymptoms ; as on his coming 
he found his patient fenfelefs, and who had not, 
while his mind was ui^S^ur'tied, told any one the 
probable caufe of his cotnplaints. 'He took from 
him however about ten bnnces of Mood, and en- 
dearourtd to ^t fome vimim ipec^itmrnbtt into hia 
mouth : but his jaws were cloKd faft, not above 
a ipoonful pafled, and that by the •«cciikat of hia 
mouth opening of itfelf. - 

The fymptoms, with which the perfon above- 
mentioned was attacked, were much the lame as 
thofe which were obferved in the French prifoncrs^ 
who were poifoned by the fame root at Pembroke,. 
In both inflances occurred thofe fevere mufcular 
fpafms, which kept the under jaw fo clofe to the: 
upper, that, while the fpaim continaed, icaroe wocf 
ioroe cquld fepasatie them* In both, inflaoces like- 

wi^ 
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'Wife t oobfiderable tiaie pa£kd before the perfons, 
Sffao had eaten of this root, tbottgh they had take^ 
'enough of it to deflroy theiDi pesceivcd th^mijpLwt 
'4i£>rdered by it. ' " 

I am obliged for this communication to Richard 

Warner, Efq; of Woodford, a gentleman of great 
^merit, whofe zeal for the promotion of uCeful know- 

Icge I have many times experienced. 

The expediency of laying before you obfervations 

of this fort, -which may tend, by making people 

careful of what they take, to the faving the lives of 
inany, makes no arology necdSary for fo doing. I 
■^am, with all podible regard. 

Gentlemen, 

Your mo£i obedient humble Servant 

'Uncoln's-Inn-Fieldl. or nr 

ao Dec 1758. W. WatlOIh 



CXV. ExtraSi of a Letter to John Eaton 
DodfwtMth, hfq\ from.Dr. G&:>xgc, Forbes 
Bermuda, rUtuing to the Patellai or 
Limpet Fifli, found there. 

'2 April, 1758. 

Head Dec. 21, AS a coriofity for your efteerried 
-TjL friend Mr. TlK:obald, the Captain 
will deliver you two fiflics, intirely fingular here, 
and never before obfervcd aniongft us. The one is 
of the ihell kind, and changed its Hgure lb often, 
4hat it was difficult to make a drawing. However 

5 R ft I got 
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I got a 3foiiDg'maB to take It in two (iifierent poS^^ 
tions, and have lent the drtwuig^ with fi(b. See 

Tab. XXXVJ 

The fmall one may be called the fea-batt ; and in 

fome fort refemblefr that ibeeies of animals when it 
• /• • • *" 
IS iwimmingi 

JddttiMoLRmark iy Charles Morton, M,D. PMX 

The Patella, or Limpet Filh, whole generic cha- 
radters, as enumerated by Bifhop Wilkiiis, are, that 
it is an exanguioas teftaceous animal, not turbinated; 
an univalve, or having but one (hell being uninoveds 
IHcking fall; to roc|c6 or. othep things ; the convexity 

whoib ibeU dodi fomewhat re&nble a (bort ol>- 
tafe*ang]edxone» havmg no hole on the topi. . 



CXVL. Difcourfe <m ^Zi^innamon, Caflia» 
or Canella. By Taylor White, EJjjuire^ 

JP. Rm S» 

MnAJi^zi, riprHE Cinnamon, Caffia, or Canella,- 
X (hrubs of no great height: 

rficy grow in Ceylon, Malabar, Java, Sumatra, and 
other places in the Eaft Indies ; as I think, in the ifland 
of St. Thomas, and on the coaft of Coromandel, 

They are defcribed by Mr. Ray, in his Hiftory^ of 
PlatttSf vol.ii. f« i55p. under the title de Arbor ibus 
fruniferiSm. 

Xiiiimsy 
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' Lionanis, in bis Sf^cies Planfamm, places them 
Bnda the title EMuandria AlM^gynUt hy the name 

Laurus. 

The leaf, flower, and fruit, of this plaot| are par* 

ticularly defcribed by Mr. Ray. 

The leaf is fmooth and Hiining ; has one large 
vein running thro' the midft, and a remarkable one 
on each iide ; the middle one generally running near 
the length of the leaf. 

The leaves difl^ in ihape, fome being more acute, 
ethers more oval or obtufe* 

The flowers grow in an umbel, ibmewhat like the 
Xaurus Tinus } but they are fmall, confifting of one 
petal, of a tubular form at the bottom, and divided 
at the top into fix icsments in the form of a ibr. 

The flowers are fucceeded by berries growing out 
of a capfula, like acorns in ibappi which berries 
.contain a lliining feed. 

The defcription of Mr. Ray of the flower, in hie 
dercription of the Cinnamon of Malabar, is ex- 
tremely accurate; as is alfo the figure in the Hortus 
Malabaricus^ N^. 54. and the defcription, fol. 107. 
under the name Cam. I (hall therefore re&r to 
thole. 

I ihaU not trouble yon with the qoeftion debated 
Imt Mr. Ray, whether the Cinnamon and Caflia of 
toe ancients were, or were not, the fame with thoie 
fo called by the moderns ? whether the Cinnamon 

of the ancients was the twigs of the tree bearing 
cloves, or any plant now unknown to us ? Mr. Ray 
has largely treated on this fiibicdl ; and to him I refer 
fuch as are curious to be informed on this fubjedl." 

But as the Cinnamon and Caflia of the ancients 
are faid to have been ufed as perfumes, and to make 
4 perfumed 
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perftmied ointments, I think they muft hM dJ^sttd 
nom ours, whole ihiell is liot vtry fttigMiiM^ Aor ii 
emitted to any great diftance. 

The matter of the prefent inquiry is^ whether the 
Cinnamon of Ceylon is the fame fort of plant: with 
that growing in Malabar, Sumatra, differing only 
by the foil or climate, in which it grows, which is the 
bpinion of Garcias } or from the culture or manner 
of curing the plant, as I am inclined to believe ; or 
whedier it is railly a difikfcnt genus or fpecies of 
plant,, as many pepple believe, and fome DDtanidt 
wntei's 6em to mdxiate. 

I {hall endeavour to explain this matter by pro- 
ducing, ifkt The defcripiions ^ the moft celebnitei 
authors : 

adly, By producing the moft accurate figures of 
the plants of Sumatra and Ceylon : [See Tab. xxxvi.] 

3dly, By flic wing the fpecimen of the leaves and 
branches brought from Sumatra. 

I have no fpecimen from Ceylon ; but have care- 
fully examined the fpecimens kept in the Britifh Mu- 
feum, with the affiitmoe of Br. VUxj and Mr. Bmp- 
'ion, and compared them with the ipecimeiite I hM 
fnm Sumatra ; from whence I traced exa^ly the 
£gure8 brought herewith : whicfi Ipedindns are un- 
doubtedly brought from Ceylon, and vr^n the col- 
leiftions of Boerhaave, CourteeOs Plukeiiet^ and Pe- 
tiver. 

But, previous to this inquiry, I would premife, 
that the writers, who give the defcription of the 
Cinnamon of Ceylon, were probably not acquainted 
with tliat of Malabar at the time of their pubiifliing 
their works. 

Mr. 



Digitized by Google 



[ 863 3 

. Mr. Ray alfo, who fo accurately dcfcribcs the 

fknvcr of the Cinnamon of Malabar, feems not fo 
9reU tcquainted with its fruit j and probably had 

then never feen the fpecimens of the Cinnamon from 

Ceylon j for his defcription is plainly borrowed from 
others, and not his own. 1 ho' I have reak)n to 
think he afterwards faw the fpecimens of Mr. Cour- 
teen, and was convinced^ that the plants were the 
iame. 

In his defcription of the Cinnamon of Ceylon, he 

apoies difibrencci ia the maimer of vetauifl; the 
, which are not found in .the leaves therofelveq^ 
He fuppoiies, that ihe Cinnamon of Ceylon dtflfcrs 
from that of Malabar by its- berries growing in cups 
like acorns ; which is apparently the fame in botn» 
as may be ieen in itB-6ffuc in the Hortus Makbflri* 
cus. 

The other differences taken notice of by tlie bo<^ 
^nic writers are as follow : 

In the Flora Zeylauica^ p. 545. and i:i tlic Ma-* 
icria Medicay 190. the Cinnamon of Ceylon is called 
Laurus foliis Irinerviis ovaio-oblongis tiervii unienti* 
bm t ifiiiGh deicriptlon is adhered to hi the Hcrtus 
Qiffwdienfis^ p. 154. under, the rauae Lwna fMs 
ibiengo-^Bvatit niHdis ^smts^ An4 Burman, in hia 
Flora Zt^iattifa^ 6i> T..17. calls it Cinamomum foliis 
iatis ovads. Whereas the Caffia of Sumatra is dif- 
tinguifhed by thefe writers : that in Flora Zeyl, j^6* 
and in Materia Medica^ ipi. is called Laurus foliis 
tri/ieriiis lanccolatis neruis fupra bafin uniiis : and 
Burman, Zeylan. 63. T. 28. calls '^Cinamomiim ptr-^ 
j^etuo jiorens fo io tenuiore acuto. 

Tiic dillindtion therefore, which thefe writers would 
make us believe there is between thefe plants, confiAs 



[ 864 1 

in the leaves of the one being oval, the other fliarp- 
pointcd ; and that the nerves are limited at the bottom 

in the Cinnamon, but not fo in the Caffia : for as to 
the femper Ji:rcns, mentioned by Burouui, that mud 
undoubtedly be common to both. 

Now as to the different fliape of the leaves, we 
know how often this happens by fcminal varieties, 
and from the age of plants, as in the leaves of holly 
and ivy ; and that even the (hape8 of leaves vary 
greatly on the my ^une plant, aiid fomctimes on 
the fame branch $ as in toe afli, and many odier 
plants, the leaves of the young (hoots are tnove oval 
than thofe on the old boughs, which are generally 
more pointed. But this variety is much more fre- 
quent in the plants of warm countries. In the fafla- 
n-as, part of the leaves generally near the bottom of 
the plant are plain, whilft the other leaves are di- 
vided into three lobes or fcgments. I have obferved 
great difference alfo in the leaves of almoft every 
one of the American-oaks. 

In the Virginian cedar, the berries of the fame plant 
produoe Ibme plants with juniper leaves, and othen 
with leaves like die iam / and ibne plants with 
IxNh leaves growing on the fame plant 

I muft obferve* that Bmnan has, in his figores 
oi the two plants before mentioned, made them 
extremely different. In that of Ceylon he has made 
all the leaves oval and, to make the difference 
greater, has drawn the rudiments of the berries j to 
which he has added the flower, or part of it, at the 
top of the flyle or rudiment of the fruit : and in 
diat of Malabar he has drawn the flower growing in 
ithe jumbel. 
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On thcfc drawings I muft obferve, that his draw- 
ing of tlic Cinnamon of Ceylon agrees with no one 
Ipccimen in the Britifli Mufcum ; and fcarcely is 
one Itaf to be found of the (hape, which he gives. 

The firft figure, which I (hall produce, is a draw- 
ing, which I procured from the ingenious <Mr. Ehret 
in the year 1754; which, as I am informed by Mr. 
Einpfon, was from a fpccimen, given to Mr. Ehret 
by him in that year, of the Cinnamon of Ceyion. 

This agrees In every thing with the drawing of the 
Cinnamon of Malabar in the Ilort, Muliib. fig. 54. 
foh 107. and there called Carua ; except that it 
wants the fruit : b«t that defeat is fiipphed by Mr. 
Rny's dcfcriptlun of the Cinnamon of Ceylon above 
«ientioned. Ste Jig. oj' ibc Jruit, F/^. 2. 

In the figure in the Hort, Malabar, it may be ob- 
ierved, that the nerves do not go quite to the bot- 
tom of the leaf. But this is merely accidental, as 
wtU appear 1>y the leaves of the (ame plant brought 
from Sumatra* whiich I (hall produce s in which, part 
of the leaves have veins going quite to the bottom, 
and united there, and the others not fo. Set Fig. 3. 

The next drawing I fliall produce contains that 
•of leaves of the Cinnamon plant, from fpeci- 
tnens in the BritiHi Mufeum. 

. Fig. 4. A fpecimcn, with the flower, from the 
collcidtion of Mr. Courteen, who lived long in 
Ceylon. Thefe leaves were more pointed, but 
were broke at the end. 
Fig. f . A whole leaf, with its pdnt, In the fame 
colledion, growine on a branch, on which are 
the rudiments of uie fruit 

V0U50. 5S Ffg. 
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P/V. 6. A leaf in Plukenet's fpecimens. 

Fig* 7. Another leaf of the untie coUedion, and 
of the fame plant. 

Fig. 8. A leaf of a large fpecimen from Boer-^ 
haave's colle<ftion. 

Fig. 9. Another leaf on the fame branch. 

Fig. 10. A fpeeimen from Petiver's collcdtion. 
The points of the leaves are broken off, 

Fi^. 1 1 . The flower of the firft fpecimen. 

Fig, 12. In the rudiment of the feed before form- 
ed, in the ftate given in Barman's irft drawing. 

Notr^ It is to be obfcrvcd alfo, that the fpecimens 
of the Cinnamon of Ceylon are probably of 
cirftivated plants* 

From all thefe fpecimens it plainly appears, that 
the diftindion of Joliis cvatii lanceolatis does not 
appear well founded. - 

But were it otherwife, and that the leaves of the- 
plants differed, it would by no means be a proof of 
any material dilfcrence in the nature or quality of the- 
plants ; as is well known to pcrfons converfant ul 
natural hiflory. 

Before I leave this fubjedt of the deicription of the 
' plant, it ^ proper ta mcnUoD^. mat Bauhinr 
calls the one of thefe pEants Cinnammum or CmteUa 
Malabaricd & Javanenfis^ and the other Ctnnamomunk 
Cane/la ZeyUtnica^ Baimin.//Vrtfx 408- and 409 ; -5ut 
neither from thcfc namies, nor from his dcfcription,, 
en n any conclunve argument be formed: and that 
Herman, in his Hort, Lugd. Batav. 129. t. 165-5.. 
calls this Cinnamon of Ceylon Caffia Cijtnamoma. 

If any conjccftiKC can arilc from hence, it maybe,, 
thj^t tlie Cinnamon of Ceylon was formerly^ as well 

■ ' as* 
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:as that of Sumatra and xM.ilabar, calkd CalTia ; but 
that the Dutch writers, being acquainted with tiio 
excellent quahtics, which the ancients afcribcd to their 
Cinnamon, chofc to add the name Cinnamon to that 
'pf Cftffia : and in procefs of time they have found 
the name of Cinnamon more profitable than that of 
Cdlia, by which we chule to call our Canella, to 
our national \o& of many thoufands a year. 

Having now given an account of the figure of 
ihefe plants, and in what refped they are faid hercii) 
Xo diner I fliall proceed to confider the pretended 
'differences in the Canclla itfclf ; which arc fuppofed 
not to be in form only, but lubllantial and material ; 
and are generally undcrltood to be lb by pcrions fli|x- 
^oied to be acquainted with the fubjetft. 

Mr. Ray fl:ates this matter iuUy in his ////?. Plant, 
vol. ii. p. ij6o. in diclc words: Officina nojira Caf- 
Jiam ligneam a Cinmmmo feu Canetla diJihBam fa- 
-ciunt, Cajfiam Gnnammo craffiorem fUrumque cJJ'e^ 
49bti rukiatndiorem^ fubfiamid ^rierem^ folidiorem 

cmpaSHorm^ guflu magis glutimfo, odore quidm 
•& Japwe Cinnamomum aptius referre^ tamen Cinna' 
4mm imbuiUiwrum ^ minus wgetam ef<,. ex4K(M- 
rata ^ervatione T^bo. 'Johnjhn, 

From thefe reafons Mr. Ray draws a conclufion 
{I mufl own not very inflrud:ive), that the Cinna- 
fnon of Ceylon is Cinnamon ; and the Cinnamon of 
Malabar, hue. is the CafTia of the Ihops. 

From the fpecimens I fliall now produce, it will 
^moil plainly appear, that thelc differences arc merely 
accidents ariflng from the age of the Canella, the 
part of the tree £pom whence it is g^thered^ and 
from the nanner cultivating and curing it. 

5 S 2 In 
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In the Thikfoph. TranfaBt. N°. 278* p. 1099. Jnr 
Mr. Strachan's account of Ceylon, which is abridged 
by Eames and Martyn, vol. ii. p. 183. he fays, that 
there arc two forts of Cinnamon-trees, of which the 
tree, which is efteemed the bcft, has a leaf much 
larger and thicker than the other but othcrwifc no 
diference is to be perceived. 

Note^ Here is no mention oF the f9U9 wat9n 

I reinember» in an aocoont given ibme yean ago* 
to the Royal Society, dirce or tour forts were men>> 
tioned ; and it was faid the beft fort was cut efery 
three or four years. 

This fuperiority I then gueiTed (as well as the dif* 
ference of leaves mentioned by Mr. Strachan) to 
arife from the cutting the tree down every three or 
four years j which occafioned it to produce ftrong 
and vigorous Hioots, thicker and larger leaves, as 
well as greater quantity of bark, and of a fuperior 
quality. 

A large fhoot or fucker of this plant was produced 
in the year 1750^ or f i. by my worthy friend Dr* 
William Watfon, together with an account of the 
Cinnamon-trees which is publiflied in die Pbilofipb, 
Tranfa&, vol. xlvii. p. 301, This (hoot was a plain 
proof to me, that the Cinnamon was frequency cut 
down, and that this (hoot arofc from the root of a 
plant ib cot ; for it was of the fize of a walking- 
cane ; and no ihrnb could have produced fuch a 
(lioot, unlefs a flrong plant cut down. 

This method of treating this plant accounts for 
the miflakc of Garcias, mentioned by Mr. Ray ; viz, 
' ^ucc (Jarcias habet de duplice bujus arboris cortice 
ad modum Jubcris, nobis Jiilpe^a J'unt^ quaaue de de- 

tiherittiwK 
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Hheratione ferrjel triennio faSia % nm enim pUtO renaj^ 
citur cortex feme I de tragus. 

This (hews, that the bark was gathered every 
three year^ ; but Mr. Ray was not acquainted, that 
the plant was cut down, in order to take off the 
bark, once in tliree ycarSb 

]» the flocount atwvc mentioned to be given to the 
Scciety by Or, Watfon, no defcriptiont are ^vttk 
cither of the plants of Ceylon, or Malabar ; bat he 
quotes Burman, who fays, that he had nine different 
^rts of Cinnamon firom Ceylon» of which that; 
which is the be(V, is brought to us, and qdled by 
the name Rajfe Coronde. 

What the differences between thefe forts were, 
does not appear j whether in leaf or bark, or manner 
of culture. And I miifl obferve, that in all the 
fpecimens in the Britidi Mufeum I could obferve 
no difference of fpecie^. . But this is to be under^ 
flood, that CTetv fort conung from C^Ion is, by the 
Dutdi and by tne fhbps, calftBd Cuuiamon 1 and that 
.of our own -growth is by them ^ways called O^ffia* 
The reafbn is obvious.- 

The fpecimens, which I now produce, of the 
Canella or bark of the Cinnamon of Sumatra^ I'pro^ 
cured in the year 1755. from .Mr. Tho. Combes, a 
gentleman then in the fervlce of the Eaft India 
Company in Sumatra, by means of a friend, 

1 was then attempting to form a fociety for the 
carrying on a General Natural Hiftory, to try proper 
experiments, and to employ proper painters and en- 
gravers fuitable to the importance of the fubjedt ; and 
therefore attempted to eflabliih a correfpondence in 
thofe parts, whofc produ^ons are as yet little known 
. to the public , 
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I mention this defign, becaufe it wo\i\d not be pof- 
fible elfe to explain what Mr. Combes means by 
the word Society^ which he fo often mentions in his 
letter} of which I (hall produce an extratft, fo far 
as it relates to the prefent inquiry. 

It fecmed to mc very improbable (as the fame 
j^lants are generally found in the fame latitude and 
loii), that the fpices now in the pofieflion of the 
Dutch fliould grow only in that fmall tra6t of land, 
which is in their pofTcfTion. And I had many credible 
informations, that, whatever they may pretend to the 
contrary, this is only a pretence. 

I therefore dcfircd to obtain the bcft information 
of the nature and cuilture of the plants producing 
fpices, as well as of many other things, which are 
foreign from this inquiry. 

I deliredjo know, how the fpices were dried and 
cured ; and that different fpecimens might be fcnt 
me of the plants, their feed, flower, leaf, and bark, 
andproperly cured and prepared. 

This produced the anfwer I lay before you here- 
with, together with the fpecimtns now produced. 

You fee hereby, that the Dutch dry their Cinna- 
mon in fand ; probably to take away that vifcofity, 
which is complained of in the Caflla. 

And you will obfcrve alfo, that the fpecimen 
produced dried and cured is alfo as free from any 
vifcofity, as the Cinnamon of Ceylon : That it agrees 
alfo with the Cinnamon in every other quality, and 
in colour ; and that none of the diflindlions men- 
tioned by Mr. Ray can be found herein j but that 
they may arife from the part of the tree, from whence 
the bark was taken ; the inner bark of the large 
wt od being red, as you fee by the other fpecimen 

produced* 
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produced. And the common CafHa taken from the 
larger branches^ and not cured, has the vifcolity 
.compUined of in foiDe degree, tho' muph Ids than 
it liad four years fince» when I received it. 

Mr. Ray fays, that one is weaker io taffe^ as fie: 
iiippoleSr tlian die other. That may be ib hoax its 
xnanner of drying, or keeping of it. Dried in large 
quantities, and by a Wronger heat, it will probably 
be ftroogjer, than u it is dr£d in a leiler quantity, and 
flower. 

As for the vifcofity, the glutinous part is found 
in every plant in feme degree, as well as in every 
animal. It preferves the parts from moifture; but 
■will be confumcd by heat or time j and it will be a 
prcfcrvative to the plant, till it is deftroyed ; which 
was the rcafon, as I fuppofe, that Mr. Ray men- 
tions Caflia to have kept good thirty years, the vif- 
cofity not having been deOroyed lyy drving. 

I foppole the reaibn, which the Dutch have 
dry it, is to noake it fooner fit fbr the market, and: 
fcdibly fitter for dSftilktion. 

Yott will fee from Mr. Combes'is letters andipeci- 
mens, that he thinks there may be two ibrts oT 
Caflia or Cinnamon in Sumatra : poflibly there may 
be the fame difference in Ceylon ; but„ if fo> I fufpcA 
them both to be only feminal varieties, andtluit theic 
virtues are the fame. 

Mr. Barlow, fome time lince a Surgeon in the 
fcrvice of the India company, made a confidcrable 
quantity of oil of the Caffia of ^i.matray which wzs 
very little, if any thing, inferior to that drawn from 
Cinnamon and it was fi^dto- great profit. 

If thefe plants are really the £ime, or if they m: 
•f equal goodnefs, fuppofi: .^ there was afoiail di£- 



Terence in the form of the leaf, it might be well 
worth the atterition of the Eaft India company to try 
to cuhivate thcfe plants in the manner they do in 
Ceylon J that is, to make plantations in a proper 
foil i and to have regard to the proper diflance from 
the fea of the place, where they try the experimcDt: 
Tor Come plants require to be near die fca, and othen 
far from ic. In Sumatra; which is the cafe of the 
Mango, and Mangofteen $ the one of which mull 
be near the fea, the other at a diftance from it 

I think the plants (hould foe fufFered to grow 
ilrong, to be fix or feven yc-rs old, and then ctic 
every three years, the bark pecl'd off and dried in 
"hot fand, and packed clofej and kept dry. This I 
take to be all neccfTary to be done, to try, if our 
Cinnamon will not produce as good a price as that 
of the Dutch. 

Perhaps the plants need not ftand fo long before 
cut ; for the vegetation of plants in liot countries is 
very great. 

There are many other moft valnahle vegebd>]es in 
Sumatra, wfaldi might be made ftaple commodities, as 
faeoe, camjihire, fbreral ibrts of ginger, rice, and manjr 
other, which are foreign to the prdfent inquiry. 

But It may not be amifs to recommend it to the 
traders to Sumatra to bring ibme quantity of the 
twig-bark of the true Caflia, well cured 5 and alio 
to the company, to have a chemift at Sumatra, to 
extradt carefully the oil of Caflia ; which is bcft, and 
in greatefl: quantities, produced from the bark of the 
body, and of the larger branches of the tree : and 
alfo that the company would procure an exemption 
of all cuftoms or duties on Caflia, or on the oil of 
LCaifia, for fome time: and alfo that the college of 
8 phyficians 
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pliyfickiis in their diOpco&Uxf would, diit^ Ciffia> 
or Ciimamon of Malabar or Sumatra to be uTed, 
inflead of the Cinnamon of Ceylon ; and that the 
fame (hould be ufed by apothecaries and didillers, 
and in all iimple and compound waters^ in which, 
Cinnamon is uiied. 

Extras of a Letter from Mr. Thomas Combes, 
dated Fort Marlborough, f Jan. i/ff . 

IN regard Co the fiift article of your paper» now 
before tne, which is the inquiry defiied to be 
made concemiog the fpioes, I am of opinion, that 
the true Cinnamon grows no-where but on the ifland 
of Ceylon, unlefs CaiTia be allowed to bp the iame 
to*cc, which I am inclined to think. 

N*'. 9. contains feeds of the Caflla or wild Cinna- 
mon-tree. As for the feeds of the true Cinnamon- 
tree, I believe they are very difficult to be got j for 
as the Dutch are the fole mafters of tl:iis fpice, and 
get a good deal of money by it, I fancy, according 
to their ufnal cuflom, they have venr well g^ded 
againft the traniplantation.of.it I nope however, 
that tfacfe feeds wiU not be unacceptable to the ib« 
dety, as Cailia itfelf is of fome vune j and as I ani 
very doubtful, whether this tree is not the fame with 
the true Cinnamon, being of opinion, that the dif- 
fcrencc obferved in them arifes from the different 
method of curing their barks, or from the taking 
the bark from different parts of the tree, or at dif- 
fcrent feafons, or . of dijfferent ages, or perhaps ai| 
thefe. 

I have made inquiry concerning this from fome 
very intelligent pcrfons, and found them to be of 
Vol. 50.' fT ' opinion. 



[■874 ] 

Opinion, that tho Caflk and Cinnamon-tree were of 
the fame genus. I have inquired further concerning 
the method of curing it at Ceylon ; but as this is done 
by the natives, the Dutch are not very well acquainted 
with it ; nor could I obtain any good account of it^ 
different people giving me different itiUcions. Some 
faid, it was tbe inner bark, fome the middle, and 
fpsat the ontar ; fkbo^ of the young branchet, fSde^ 
feemed b eeQenl toiagfpo> tj^iH wa% gathered ftta 
certain {ei£m of the year, and that one part of the 
Cure wa$ burying it ia had for Scam, tune* Thi| 
may be tried with Caffia, and may perhaps take away 
that vircofity or glutinous quality oblcrvcd by chew- 
ing it, and whicli is the principal mark for diltin- 
guifhing it from Cinnamon. As to tlicir chemical 
oils, I have heard many people fay, that they are 
not diftinguifhable otherwife, than that from Cinna- 
mon is generally better, or, as it may be called, 
ftronger, than that firoin Caiiia and accordingly 
bears a belter ^rioe. Bat the Dutch company's 
cfaemift at Batavia, if I may give him this titte* in- 
formed me, that they 9fa eifentiaUy difierest, and 
plainly diftinguifhable. But I muft confeft myfelf 
very doubtful of the knowlege or venici^ of this 
chemifl, and ftrongl^ fufpe^, that they are no other- 
wife different than m goodnefs, as many other oils 
drawn from the fame fubjc^b are. 

I obferve the price of Caflia is greatly rifen in 
England within thefe two or three years; but whe- 
ther this be owing to an increafe in the confumption, 
or a decrcafc in (he importation uf tliis commodity, 
I cannot fay. 

The Dutch government of Batavia has this year. 
In fome new regulations of their tn\de, prohibited to 

•11 
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. all j^erfons the dealing in any of the fine quilled fort 
of CaiBa, and declared the fame to be contraband, 
and refcrved for their company only ; and put it 
ppon the fame footing as their Cinnamon. 

What reafons induced them to tiiis, I am yet a 
Anoger to^ but it makes me ^ufped, that the rife 

tbil conmodlljr m Btirop Is owing to ibme other 
tnHk tbiQF a dcnciency in the importatioa thereof. 
FsrlMfs "feme difcofeiy has been made cendering 
CaiTia equal to Cinnamon* 

. In Perla% I thinle, thef make not £> great a differ* 
ence between them as elfewhere; and I myfelf, for 
vrant of Cinnamon here for fome months part, made 
ufe of the hue quilled Caflia ; and the difference t 
obferve between them I imagine to arife rather from 
the greennefs and want of drynefs in the CaiTia, than 
any thing elfe, or perhaps from the method of curing 
it : for if there happens to be a litde too much Caffia 
put into my chocolate (and other things I ufe in it), 
% litde bktecUh tM^e ariiesi fomething like wfiat we 
meet widi io nloil^ barks;} . tfao' I do not remember 
1o have obierved this of Cumamoa : but as to its 
boiling to a jelly, as Quincy mentions, I find no 
fttch thing, and think it bears boiling as wdl as 
•Cinnambni Nor do I think its diflilled water more 
.iubjedt to an empyreuma than that of Cinnamon. 

I haVe inquired of the Country people here, who 
bring it us, and they tell me the finell fort is the 
inner bark of the fmall branches ; and indeed that it 
is the inner bark, I think, is evident in Cinnamon as 
well as Caffia i no outer bark of the youngeft branches 
of any tree having, in mv opinion, that fmooth fur- 
isLCC obfervable in both tnefe barks. 

J T 2 loAoe 
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I once thought, that it was better to take the bark 
from the body of the tree than from the branches, 
imagining that the bark from the trunk or body of 
all trees mufl in general be flronger, let its natural 
tafle be what it will, than from its branehes. This 
I find to be fo in CaBia i and thvn bebn>ih|bctned« 
that the large ligneous pieces of Gdia ha^'afibidid 
rather more oil in dilfaOadoii'than ;Ae-&^ ^itil|d 
ibrt, dior weight being equal ; biit-tittdli%flil^|jQ^id^ 
not make the bark from the trunkiMf^^flfll up; «t 
it ought to do, owing, as I fuppole, to my unikHli^ 
nefs, or to rigidity, or the natural pofition of its fibres 
for the bark of the younger branches curled of it- 
felf, wanting hardly any other ailiihioco than the 
fun. 

I have already obfcrvcd, that Caffia is found in 
chewing to have a vifcidnefs, which Cinnamon has 
not. I have endeavoured to remove this in a litdc I 
(cod you, marked B: pray let me know, if it an* 
fwers; and be affiired, it was takes limn the fBiili^ 
branches of the tree,' of which I iend yon the ieedk ' 

I fend you alfo, marked C, fome of the bark 
taken from the fame tree; as Mi ibme of the ktem^ 
marked D. 

I have fent you alfo a little of the bark of the 
trunk of a tree, which, tho' called Caffia, feems not 
to be fo, marked £ j and alio the leaves of the iame 
tree, marked F» »■ ' 
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Jpple^ the Manchcnille, fijigular obfervations upon it, p. 

Till 

Jrderott, Mr. William, abftraft of a letter on giving mag- 

netifm and polarity to brals, p. 774. 
•yij/hu, the Black, at Oxford, account of 699. 

B 

Saker^ Mr. Henry, his account of the Opuntia, or Prickly 
Pear, and of (Tie Indigo plant, in colouring the juices 
of living animals, p. 296. 

_ of the Sea Polypus, p. 777." 

Barkt remarkable cafe of its efficacy in a mortification, 

P* 379' 

. I ■ -- in the delirium of 

a fever, p. 609. 
BarnacUSy an account of feveral rare fpecies, p. 84.5, 
Bajiery ]ob. obfcrvationes dc corallinis, iifque infidcntibus 

Polypis, aliifque animalculis marinis, p. 258. 
Bladdery human urinary, four rough ftones extrafled from 

it by the lateral method of cutting for the ftone, p. 579. 
BUjierSy remarkable cfFc^ls of them in leflTening the quick- 

nefs of the puife in coughs attended with infardion of 

the lungs, p. /;69. 
Bones y fome foflii ones of an allegator, found on the fea- 

fliore near Whitby, p. ' - — 

Borlafey Rev. Mr. Wm. his account of fome trees dilco- 

vered under- ground on the fca-fliore at Mount's-Bay in 

Cornwall, p. 51. 

, -_— . of an earthquake in 

the weft parts of Cornwall, July 15. 1757, p. 499- 
Bradley, James, D. D. his obfervations on the comet of 

Sept. and Oft. 1757, p. 408. 
Brakenridge, Rev. Wm. D. D. his anfwer to the Rcr. Mr. 

Forftcr's letter concerning the numbers and incrcafe of 

the people of England, p. 465. 

Srajs^ 
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Braft^ abftr^ of ^ kctcf on giving magnctirm and polaricy 
CQ it, p. 774* 

Bridges^ concerning the fall of water under them, p. 492* 
Brydcne, Mr. Patrick, his account of a paralydc patient 

cured by electricity, p. 392. 
Burrowt Jatnca, Efqi his account of an earthquake felt at 

Linfield in Surrey, and at Edenbridgc in Kent, Jan. 24. 

X758> p. 614. 

C 

Carljhad mineral waters, account of them, p. 25. 

. their lithontriptic virtue, with 

Umc- water and foap, p. 386. 
Cafe of Lord Horace Walpolc being a fequel to that in 

Fhil. Tranf. vol. xlvii. p. 43 and 47, — p. 205. 
Oiffia^ or Canelki a dilicourfc on it, by Taylor White, Efqi 

p. 86q. 

(^avendrjb. Lord Charles, his defcription of fome thermo- 
meters for particular ufcs, p. 300. 
Chapman, Capt. Wm. his account of a method of diftil- 

Ung frefh water from fea-watcr by wood-afhes, p. 63^. 
. . of the foflil bones of 

an allegator found 00 the f«a-Ihorc near Whitby in 

Yorkftiire, p. 688. 
CbaraQers^ Phoenician Numeral, antiently uibd at Sidoo^ 

diflertation upon them, p. 791. 
Charts and Maps, a (hort dinmation on them, p. 563. 
Cbtvaliert Joan, obfervatio edipii* lunas die 27 Martii 1755, 

Oliffipone habita, p. 374. 
■■ die 30 Julii 1757, 

Oliffipone habita, p. 769. 
obfcrvationcs eclipfium fatellituro Jovis» 

Oliffipone habitje, p. 377. 
• , &c. obrervationes eclipfium fatellitum 

Jovis, annoi757j Oliffipone habitae, p. 378. 

, et Theodor. dc Almeida, obfervationes^ 

. cclipfis luqjc die 4 Feb. ann. 1757* Oliffipone habiix, 

Cinnamoh, 
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Cimumm^ a difcouric on it, by Taylor White, Efq; p. 26o. 
Coin, a Parthian, with a Greek and Parthian legend, focne. 

remarks on it, p. 175. 
Cettet^ John, M. D. his letter concerning the peat-pit near 

Newbury in Berkfhirr, p. 109. • ' 
Cornet^ obfcrvations on that of Sept. and Oft. 1757, made 

at the Royal Oblcrvatory, p. 40S. 
' ~ " ' made 

at the Hague, p. 438. 
Convuljive Fits, cafe of a boy troubled with them, cured 

by the difcharge of worms, p. q 1 8 . - — ^ 
ConvulJjonSt fomc extraordinary cfFcfts arifing from them, 

P 743- . ^ 

Coraly Red, a very finpular kind from the Indies, p. 1 59. 

CoralUnis de, iifque infidcntibus polypis, aliifque animal- 

culis marines obfervationes, p. 258. 

Cornwall^ account of an earthquake in the weft parts of it» 

July I5» «757» P-451; . 
Corona Solis Marina Americana, obfervations on it, p. 843. 

D 

Da Cofta, Emanuel Mendcz, his account of the imprefllons 

of plants on the dates of coals, p. 228. 
Darwin J Erafmus, M. D. his remarks on the opinion of 

Henry Eles, Elq; concerning the afcent of vapour, 

p. 24O. 

Delirium, of a fever, an extraordinary cafe of the efficacy 
of the bark in one, p. 609. . .r > 

Difeafesy effc<5ls of cleftricity in the cure of foms parti- 
cular ones, p. 695. 

Dodfon and Mountaine, tables of the variation of the mag- 
netic ntedle by them, adapted to every 5 degrees of lat. 
and long, in the more frequented oceans, p. 329. 

DoUondt Mr. John, his account of fome experiments con- 
cerning the difTcrent refrangibility of light, p. 733. 

Dujiy Black, an extraordinary (howcr, which fell in the 
ifland of Zetland, Ocl. 20. 1755, p. 297. 
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^Earthquakes account of one in the ifland oF Sumatra, ia 
the Ead Indies, Nov. and Dec. 1 756, p. 491. 

I ■ in the weft parts of Corn- 
wall, July 15, iiSli P.499- , 

at Lingndd in Surrey, and 



Edenbridge in Kent, Jan. 24, 1758, p. 614- 

— . at Herculaneum, p. 619. 

in New England, and the. 



neighbouring parts of America, Nov. 18, 1755, p. i. 

obfcrvations upon a very particular tho* flight 



one, p. 645. 

.Eclipfis lunaris fadla Matriti, a P. Joanne Wcndlingen, die 

gojulii, i757> p. 640. 
lunae obfcrvatio, die 30 Julii, 1757, Oliflipone 

habita, p. 769. 

— — die 27 Martii, 1755, Oliffipone 



habita, p. 374- 

die 4 Fcbruarii, 1757, Oliffi- 



pone habita, p. 376* 
Eelipfium fatellitum Jovis obfervationes, Oliflipone habitae, 

anno i757» , , . 

. _— - obfervationes, Oliflipone habitat 

P* 377* 

Edypne, remarks on the different temperature of the air 
there from that obferved at Plymouth, between July 7 

and 14, i757f p. 488^ . 
Edenbridge, account of an earthquake felt <here, Jan. 24. 

1758, p. 614. 

Edwards^ Mr. Geo. his obfcrvations on an evening, or^ 

rather nodumal, folar Iris, p. 293. 
account of a new-difcovercd ipe- 

cies of fnipe, or tringa, p. 255. 
Eles, Henry, Efq-, remarks on his opinion conoerning the 

afcent of vapour, p. 240. 
EleiJrictty, the effeas of it in paralytic cafes, p. 481^ . 
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EleSJricity^ further account of its effcdU in curing fome 

difeafcs, p. 695. 
■' its virtue in the cure of a palfey, p. 392. 

ElliSy Mr. John, his account of a red coral from the Eaft 

Indies, of a very fingular kind, priSg. 
remarks on Dr. Job, Bafter's obferva- 

tiones de corallinis, &c. p. 280. 

■ anfwer to the remarks upon his letter 
to Philip Carteret Webb, Efq-, p. 441. 

■ account of feverah rare fpecies of 
Barnacles, p. 84^. 

— , Henry, Eft|;. his account of the heat of the weather 

in Georgia, p. 754. 
Equator, Terrcftriai, refolutton of a general propofition 

for determining the horary alteration of the poficion of 

it,, p. 41^. 

Eyf, difeafed, an extraordinary cafe of one, p. 747. 

F 

Fauquier, Francis, Efej; his account of an extraordinarjr 

ftorm of hail in Virginia, p. 746. 
Fire-EnHne, further experiments for increafing the quan- 

tity of ileam in it, p. 370. 
■ • attempt to improve the manner of working 

ventilators by the help of it, p. 727. 
Fi/z Geratd, Kcane, Elq; his further cxperimentt for in- 
creafing the quantity oJf fleam in a fire-engine, p. 370. 

■ ' — experiments on applying Dr. 

Halcs*s method of diftilling fait water to the (team- 

engine, p. 53. 

concerning au attempt to in»- 

prove the manner of working ventilators by the alfitlance 

of the fire-engine, p. 727. 
FUxvr Tcnd<Hi, an account of one torn out in its whole 

extent, together with the firfl joint of the thumb, p. 617. 
Farbts, Dr. George, his letter concerning the FatcUa, or 

Limpct-Fifh, found at Bermuda, p. 859. 

Forfier^ 
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Jvrfieft Rev. Mr. Richard, bis cxtraA of the regifter oF 
the parifh of Great Sheffbrd, with obfcrvatioos, p. 356* 

___ his letter concerning the num- 
ber of the people of England, p. 457. 

Fruits t foflll, and other bodies, account of fome found ia 
. the iHand of Shepey, p. 396. 

G 

Gazif Mr. John, his account of a boy cared of convulfiTtt 

fits by the difcharge of worms, p. ^21. 
Call-Jlones^ two extraordinary cafcs relating to them, p. 54.3. 
Gaubily F. his defcription of the plan of Peking, p. 704. 
Georgia^ account of the heat of the weather there, p. 754, 
Glafsy in windows, difTertation on the antiquity of ir, p. 
Gravity^ Specific, of Jiving men, elTay cowards afcertain- 

ing ir, p. 30. 

Grindall, Mr. Richard, his account of the efficacy of the' 

bark in a mortificacion, p. 379. 
Guadaloupe, Ide of, account of a viUcatioa of the leprous 

perfons there, p. 38. 

H 

Haguey ftatc of thermometer there, Jan. 9, 1757, p. 14S. * 
I obfervations there on the comet in Sept. and Od. 

1757» P-483. 

Hail-, an extraordinary ftorm in Virginia, p. 746. * 
Herculaneum, accounts of the late di]&»yerie9 of antiquities 

made there, p, 49. 88. 619. 
Heat of che air, July 1757, remarks on it by Dr. HuxhanlV 

and Dr. Watfon, p. 418. 
— — of the weather, account of that in July i757f by Dc. 

Huxham, p. 523. 
— of the weather in Georgia, account of it, p, 754. 
Hemlock Droptvortf further account of its poifonous ef- 

fc-6ts, p. 556. • 
Hintfcl dt, Nicholai, M. D. de rariori quadam ipecic, i^. 

Succia reperu, traifUtus, p. 692. 
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Homey Robert, Sbrgeon, his account of the flexor tendorr^ 

torn out in its whole extent, and the firfl; joint of the 

thumb torn off, p. 617. 
Horned Cattle, the ufcfulnefs of inoculation to prevent die 

contagious diftemper among them, p. 528. 
Huxbamy John, M. D. his remarks on the heat of the air, 

July 1757, p. 428. 

. , ——on the extraordinary 

. heat of the weather in July 1757, p. 523. 

I 

Jentyy Nicholas, his account of a man, whofc inteftines, &c. 
, all cohered, and who after death fell under his infpe^ion, 
p. 550' 

Ileumy the gut, cut throVby a knife, inftance of the fut* - 

ccfsful treatment of it, p. 35. 
Jndigo plant, cfFedb of it, and of the opuntia, or prkkly- 

pear, in colouring the juices of living animals, p. 296, 
Inoculationy its ufefuinels on horned cattle, to prevent the 

contagious diftemper among them, p. 528. 
JnteftintSy remarkable cafe of the cohefions of all of them 

in a rtian, p. 550. 
Jobttftoney James, M. D. his account of two extraordinary 

caies of gall-ftones, p. 543. 
JriSy folar, obfervauons on an evening, or rather nodumal 

one, p. 293. 

' K 

Klinlenhergy Mr. D. his obfervations upon the comet in 
Sept. and 0€b. 1757, p. 483. 

L 

LaSleahy experiment to prove that lalt of fteel docs not 
enter them, p. 594. 

Lanreatby effects of a ftorm of thunder and lightning 
there, June 27, 1756, p, 104. 

Layardy Daniel Peter, M. D. his account of an extraordi- 
nary cafe of a difeafed eye, p. 747. 

Layardy 
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fayard, Daniel Peter, M. D. his difcourfe on the ufefuJ- 

nefs of inoculating the horned catde, p, 528. y ' 
Leprous perfons in the ifle of Guadaloupc, account or a 

vifitation of them, p. 38, 
Leftwithiel^ in Cornwall, effeiEls oF lightning upon tjjie 

church and ftceplc there, p. 198. ^.-'.•hJL 
LewiSt William, M. B. his experimental examination of 

Platina, Paper V. and VI. p. 148, 156. rj 
Lichen, memoir concerning it, p. 6/;2. ^ - 

Ligbf, fomc experiments concerning its different refrangi- 

bility, p. 

Ugbtning, its cfFecls upon the church and ftecple of Lcft- 
withiel in Cornwall, p. 198. , r 

Zfwox non cochleau, obfervations on it, p. 585. >;\u--,\' 

Lame-watery its lithontriptic virtue, p. 386. 

Limpet-Fijhy found at Bermuda, account of it, p. 859^ 

Linnaus^ his account of the faculty called Vigilias Florum, 
with an enumeration of fcyeral plants fubjeft to that law, 

p. 506. • vr} -n-jvo -n*!'*;- ^ . - - - ■ • . ■ ,\: ■ \ 

Lingfield, in Surry, account of an earthquake felt thete, 
Jan. 24, 1758, p. 614. , 

Looe, effc<5ts of a ftorm of thunder and lighttung there, 
June 27, 1756, p. 104. 

M' ' ' " 

J|{fii|^/i Geographical, the bed form of them, p. t^e;^. 

■ and Charts, a fliort diflertation on them, p. . 563. 

Magnetifniy and Polarity, given to brafs, p. 774. 

Maherne waters, their good effects, p, 23. 

Memoir, an hiftorical one on the genus 6f plants called 
Lichen, Ufnea, Coralloides, and Lichenoides, p. 652. 

Men, living, eflay towards afcertaining their fpccific gra- 
vity, p. 30. 3i.S.O V. 

Milles, Jeremiah, D. D. letters to him, with accounts of 
the effedls of thunder and lightning at Looe and Lan- 
reath, June 27, 1756, p. 104. 

, — his account of the CarFfbad ihinc-- 

ral waters in Bohemia, p. 25. 

Miller, 
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MilleTy Mr. Philip, concerning the 'eficfts of a ftorm at 

Wigton in Cumberland, p. 194. 
> — — his remarks on a letter of Mr. John 

Ellis to P. C. Webb, Elq; printed in Phil.Tranf. vol. 

xlix. part ii. p. Sd6« — p 430. 
Mitchell^ Sir Andrew, his account of an extraordinary 

ihower of black dud, that fell in the Ifland of Zetland, 

oa. 20, 1755, p. 297. 

Mixtures t cfFervefcent, ftrange effe<?h of fome, p. 19. 
^loffaty in Annandale, a new medicinal well lately difco- 

vcred there, p. n 7. 
Mortification^ remarkable efficacy of the bark in one, p. 

379- , • 

Mount* s- Bay y account or fome trees difcovercd under- 
ground on the fhore there, p. 51. 

Mounfey^ James, M. D. his account of the ftrange effc<5ls 
of fome cfFervefcent mixtures, p. 19. 

^louniaine and Dodfon, tables of the variation of the mag* 

• nctic needle by them, adapted to every five degrees of 
lat. and long, in the more frequented oceans, p. 529. 

— — — - — Wm. his diflertation on maps and charts, p. 563. 

Murdocby Patrick, his defcription of the beft form of geo* 
graphical maps, p. /^^g. 

. his trigonometry abridged, p. 538. 

Muncklrfy Nich. M. D. his account of the extraordinary 
efficacy of the bark in the delirium of a fever, p. 609. 

N 

Needle^ magnetic, its variation, p. 329. 

New England^ account of an earthquake felt there, Nov. 

Nrajbuvfy in Berkfhire, account of the peat- pit near it, p. 
109. 

Nigbtjbadey deadly, bounical and medical hiftory of it, 
p. 62. 

Nixou, Rev. John, A. M. his account of fome of the an- 
tiquities difcovered at Herculaneum, &c. p. 88. 

Nixon^ 
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Nixon^ Rev. John, A. M. his account of the temple of 

Serapis at Fozzuoli in Naples, p. 166. 
__ . — his diffcrtation on the antiquity 

of glafs in windows, p. dot. V 
Norfolk Boy, obfcrvations on the cafe of one, who was 

cured of con vul five fits by the difchargc of worms, 

p. 836. 

Numfer of the people of England, obfcrvations on it, 
P- 35^* 457> 465- 

O 

Obfcrvationes anatomico-medicae dc monftro bicorporeo 
virginco, p. 3 1 1. 

Oenanthe aquatica fucco virofo crocante of Lobcl, farther ac- 
count of its poifonous efFcdb, p. 856. - 

0/7, its efficacy, taken as a vermifuge, p. 837. 

Operation, an extraordinary one performed in the dock- 
yard at Portfmouih, p. 288. 

Opuntioy or prickly pear, cfFcdls of it, and of the Indigo 
plant, in colouring the juices of living animals, p. 296. 

OrtboceratiliSy de rariori quadam fpecie, in Succia reperta, 
tra^latus, p. 692. 

Oranty Rev. Richard, his account of a boy cured of con- 
vulfive fits by the difchargc of worms, p. 518. 

Oxford^ account of the black afllze there, p. 6gq, 

P 

Paderniy Camillo, his account of the late difcoveries at 
Herculaneum, p. 49. 

■ of an earthquake at Her- 
culaneum, and of fome late difcovcrifs there, p. 619. 

Palfeyy inftance of ihe cure of it by cleftricity, p. 3-92. 

Pantbeony at Rome, accotint of the alteration.^ making in 
it, p. 115. 

Parfonsy James, M. D. his account of fome extraordinary 
tumours upon the bead of a man in St. Bai iholomew's 
• Hofpital, p. 350. 

Parfons, 
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farfons^ James, M. D. his account of foffil fruits, and 

other bodies, found in the ifland of Shepcy, p. 396. 
Paralytic cafes, the cffetfls of eledh-icity in them, p. 481. - 
Patella, or Linipet-fi(h, found at Bermuda, account of it, 
p. 859. 

Peyjfonet^ John Andrew, M. D. his account of a vifita- 
tion of the leprous perfons in the iHe of Guadaloupc, 
p. 3S. 

• his obfervations on ^he 

worms that form fpongcs, p. ^qo. 

obfervations on the 

L.imax non cochleata purpur ferens, p. 585. 

— obfervations on the 

Alga marina latifolia, p. 63 1. 

— — obfervations on a 

flight but very particular earthquake, p. 645. 

■ . obfervations on the 

Manchcnille apple, p. 772. 

obfervations on the 

Corona Soils Marina Americana, or American Sea-Sun- 
Crown, p. 84^. 
- Peat-pit, account of one near Newbury in Bcrkfliire, p. 
109. 

People of England, concerning the number of them, p. 

457- 

an anfwer to Mr. Forftcr's letter, 

concerning their number and increafe, 46/;. 
Peking^ a defcription of the plan of it, p. 704. 
Perry^ Mr. his letter to Dr. Stukclcy, concerning the 

Earthquake at Sumatra in Nov. and Dec. 1756, p. 491- 
Plyenician numeral chara<Sbers anciently ufed at Sidon, dil- 

lertation on them, p. 791 . 
Plants J impreffions of them on the Hates of coals, p. 228. 
• catalogue of the fifty from Cheifca Garden, for 

1756, p. 236. 

obfervations on the fleep of them, p. 506. 

» catalogue of the fifty from Chclfea Garden, for 

1757» P' ^48* Platina, 
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Hatina^ experimenul exatnination of it. Paper V. and VI. 

p. 148, 156. . ■ » ; • ; • - - • ' ■ ' V 
Platty Mr. Jofhua, hb account of the foflil ihigh-bonc of 

an aninoal dug up at Stonesfield, near Woodftock, p. 

524. 

Polarity and Magnctifm, communicated to brafs, p. . 77^ 
Polypus^ Sea, account of it, p. 777. 
Pozzuoli^ account of the temple of Serapis there, p. 166. 
Pojifcript to Dr. Whytt*s obfcrvations on Lord WalpoIe*s 
cafe, p. 385. 

PringUy John, M. D. on the virtues of foap in di/Tolving 

the ftonc, p. 221. 
. __, his account of the cflfedsof clcdricity 

in paralytic cafes, p. ^i. 
Problems y ifoperimetrical, a further attempt to facilitate 

the folution of them, p. 623. - 
PuJteneyy M. Richard, his botanical and medical hiflory 

of the Solan um Lethalt, p. 62. 
'■ ■ his obfcrvations on the fleep of 

plants, p. 506. 
Pulfe^ quickncfs of it in coughs, attended with iiifar(5Hon 

of the lungs, leffencd by bliftcrs, p. 569. 

Regijler^ Parifli, extra(5l of that in Great Shefford in Berk- 

Ihire, with obfcrvations, p. -{ 56. 
Remarks on Dr. Job Bailer's Obfervatbnes de corallinis,. 

&c. p. 280. 

Robertfon^ Mr. John, his effay towards afcertaining the 

fpccific gravity of living men, p. 30. 
. account of an extraordinary 

operation performed in Portfmouth dock-yard, p. 288. 
■ of the fail of water 

under bridges, p. 492, 

S 

Salt'Wattr, experiments on applying Dr. Halcs's method 
of diOilling it to the fteam-cnginc, p. 53. 
Vol. 50. 5 X SauUitty. 
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SatelHUy concerning the irregularities in the motion of one, 
arifing from the tpheroidical figure of its primary planer, 
p, 807. 

Sea-water, method of making it frelh with wood-afhcs, 
p. 635- 

Sda Alga with broad leaves, obfervations on it, p. 691. 
Series y invention of a general m^hod for determining the 

fum of every 2d, 3d, 4th, 5th, &c. terra of one, taken 

in order, p, 757. 
Serapis, Temple ol, at Pozzuoii, account of it, p. 166. 
•Shepey Iflc-md, account of foflil ii-uits, and other bodies, 

found there, p. 396. 
^ortj James, M. A. his account of fome experiments 

concerning the different rclrangibiliiy of light by Mr, 

John Doliond, p. 733. 
Shefford, Great, extrao: of the parilh regifter there, with 

obfervations, p. 356. 
Simpfon, Mr. Tho. his rcfolution of a general propofnion 

/or determining the horary alteration of the terrtibial 

equator, &c. p- 4^6* 
further attempt to facilitate the rc- 
folution of ifopcrimetrical problems, p. 623. 
■ — invention of a general method for 

determining the fum of every 2d, 3d, 4th, or 5th, &c. 
• "term of a I'cries, taken in order, p. 757. 
- Skeleton of an animal, defcription of a fuHil one found in 

the alum rock near Whitby, p. 7S6. 
Slates of Coals, account of the imprelljons of plants on 

fome, p. 228. 
Sleep of plants, obfervations on it, p. 506. 
'Smeatofty Mr. John, concerning the cfFcds of lightning 

upon the church and fteeple of Leftwithiel in Cornwall, 
^. 19*. 

his remarks on the different tempera- 
ture 4>f the air at Edyftone, from that obferved at Ply- 
mouth, between July 7th and 14th, 1757, p. 488. 

Snai/y th: naked, producing purple, obfervations on it, p. 
5^^. Snife^ 
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Snif^t orTringa, a ncw-difcovered fpecies ©f it, p. 255^.. 
Solanum Lethale, Btrllar Donna, or Deadly Nightfliade, brief 

botanical and medical hiflory of it, p. 62. 
Soapy its virtues in diflblving. the ftonc^ p. 221, 385. 
Sponges, formed by worms^ new obiervations on them» 



Steam- Engine^ experiments on applying Dr. Hales*s method 

of diftill:ng fait- water to it» p. 53. 
Steamy farther experiments for increafing the quantity of it 

in a fire-engine, p. 570. 
Stone, the virtues of foap in diflblving it, p. 221. 
Stones, remarkable inftance of four rough ones difcovered 
in an human urinary bladder, extratftcd by the lateral 
method of cutting for the ftone, p. 579. 
Storm, effeds of one at Wigton in Cumberland, p. 194* • 



Stonesfield, account of the foflil thigh-bone of an animal 

dug up there, p. c^ij^.. 
Sumatra, Ifland of, account of an earthquake fek there in 

Nov. and Dec. 1756, p. 491. 
Swinton, the Rev. John» his remarks on a Parthian coin 

with a Greek and Parthian legend, never before pub- 

li(hed, p. 175. 



cian numeral charafters antiently ufed at Sidon, p. 791^ 



Tables ol the variation of the magnetic needle, a fete, 
which exhibit the refulc of upwards of fifty thoufand 
obfcrvations, adapted to every five degrees of lat. and 
k)ng. in the more frequented oceans, p. 329. 

7* endon. Flexor, one lorn out in its whole extent, and the 
firft joint of the thun)b torn offy P* 617. 

Tbennometer, ftate of it at the Hague, Jan. 9, 1757* 
p. 148. 

Thermometers, delcription of fome for particular ufes* 



p. 590. 



at Looe and Lanreath, p. 104. 



diflertation upon (he Phoeni* 
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p. 300- 
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'^igb'hm of a large animal, a foflll one dug tip it 

Stonesfield, near Woodftock, in OxfonUhire, p. 524. 
!Thmdtr and Ughtniog, the effe^ of diem In the pariQies 

of Looe and Lanreach, June 27th« t75^» p> 104. 

^orkos^ Juft. Joan, obfervationes anatoinioMliedte de 

monftro bicorporeo virgineo, p. 311. 
Trovers^ Mr. Peter, his fucccisful treatment of the gut 

ileum cue thro' by a knife, p. 35. 
frafj* fome dtfcovered under-ground on the fhore at 

Mount's-Bay in ComwalJ, p. 51. 
Trembleyy Mr. Abraham, extraft of a letter from him on 

feveral curious -fls of natural hiftory, p. 5S. 
— his ftate of the thermometer at 

the Hague, Jan. 9, 1757, p. 148. 
Trigonometry^ abridgement of it, p. 538. 
Tumours, fome extraordinary ones upon the head of a man 

in Sl Bartholomew*s-Hofpital, p. 350. 
Tringa, or Soipe^ account of a oew-difcoTcred fpecies, 

p. 255. 

J^tfowTt remarkt on the opinion of Henry Eelcs, Efq^ coa- 
-ccmtng the afeent of it, p^ 240. 

Ventilators^ attempt to improve the manner of working 
them by the help of a fire-engtne, p. 727. 

Vejfeh, lymphatic, of animals, obfervations on their origin 
and ufe, f>. 322. 

y^lU famm^ account of that faculty, p. 506. 

^ighiiet^ remarkable ftorm of hatl there* p. 

W 

Wall John, M. D. concerning the good eflfc^ks of Mal- 
vcrnc waters, p. 23. 

— I his obfervations on the cafe of the Nor- 

folk Bay cored of convulfions by the diicharge of wmniy 

p. S ,6. 

Walviejley^ Mr. Charl s, his Jetter OB the incguku* mociona 
i>f a latellite, p. ^07. 

% Walker, 
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Walker^ Mr. John, his account of a new medicinal wdl 

lately difcovered at Moffat in Aenandale, p. 117. 
Walpole, Lord Horace, fequei to his account of ins own 

taPe (Piitt.TfWir. ^.xlm p. 43 & 472.) p. 205. 
Wardt John, IXbD. Icner coOKnunicaced by bioH with 

an accooni of «he tkerattont making in cbe Fimhiwn at 

Rome* p. 115* 

> hit account of che black alBze at Ox- 
ford, p. 699. 

0^mer, ]oi. Surgeon, hit icooiRK of a mnatkible cafe 

of aa aneonfm, dec p. 36^. 
» '■■ '■■ inftance of four rough ttoam 

cxtrafted from the urinary bladder of a man, bythe 
lateral incthotl of cutting for the ftone, p. 579. 

WaUr, account of its fall under bridges, p. 49a. 

■ frelh, method of procuring it from falc water with 
wood-alhes, p. 635. 

Waters^ the GarHbad mineral, account of them, p. 2 5. 

______ — (1,^, iitfaonmpciciiirttie with 

lime water and foap, p. 3R6. 

— — iMaiverne, the good cfTc^bs of them, p. 23. 

— II I medicinal, at Moffat in Annandale, account of 
them, p. 117. Various expcrianents on than, p; lai* 

Wtatm^ William, M. D. memoir concerning a gemit of 
pkntt called Lichen, &c. p. 652. 

— — — — — his account of fome extraordi- 
nary effect arifuig from 'ConvuJfions, p. 743. 

' hi^ further account of the poi- 

fonous eSefts of the Oenanthe aquatica iucco virofo cm- 
canthe of Lobd, or Hemlock Dropwort, p. 856. 

WtlU medicinal, a new ooe dfisoTcred near Moffat in An- 
nandale, p, 117. 

WeatUr^ extraordinary heat of it in July 1 757, p. 523, 

in Georgia, p. 754. 

9FeniUn^eny P. Joan, oblenratio edipfis lunaiis tada Matriti, 

die 30 Julii 1757, p. 640. 
H^bite, Taylor, Kiq; hit difconrle on the CinamoD, CaiTla, 
or CaneiUy p. 860. H^bytt^ 
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fybyitj Robert, M. D. his account of the lithontripdc vin* 
tue of the Carlfbad waters, Iime< wafer and foap, p. 3.86. 



blifters in lelTening the qu'tcknefs of the puUe in coughs- 
attended with infardlion of the lungs, p. 569. 

WigtoJtt in Cumberland, eficcfts of a ftorm there,, p. 194. 

ff^intbrep, Mr. Prol'effor, concerning an earthquake felt in 
New England,, and the neighbouring parts of America^ 
Noy. i8, 1755, p. 1. 

0MSnBti» diflertttion on the antiquity of ul thenit. . 
p. 601. 

Wright, Edward, M. D. his account of an experiment, 
whereby it appears that fait of iteei. does- not enter the 
k^eals, p. 594. 

W§9i-dfni^ tnnr ule in diftiUing frcfli- water from fe^ 

water, p. 635. 

^ifoilfr, Mr. his delcription of the foflll fkeleton of an. 

animal found in the alum rock near Whitby, p. 7S5. 
H^orms, account of a boy cured of convulfive fits by the 

difcharge of Ibuie, p. 518. Other cafes of the Jike 

natufc, p. 839. 
■ tmt fiomv fjpoDgsir new obferTatiooi on them*. 



ZaUud^ ifland of, account of an extraordinary (hower o£ 
black dtift which fell theEe» OA. to, 1755, p. i^:* 
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ERRATA. 

p. 'fht). I. 3. read the order 8f 

>P, 791. i- 6. for Oxon, with a comma, rtad Oxon. with 
0 /iiU-p4tnt. 

P» 79a. L $.•/ thi futUtlwu^ fv Ffod. rtai Frad. 

im thi CntiKH t§ Pm* h tf this V0L Fage 5. 7. 21 . /«r 1 1 5. 
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